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ious has been speculation based on unconfirmed reports that certain Oriental 
peoples are relatively immune to degenerative cardiovascular diseases, such 
as hypertension and atherosclerosis. Chinese, for example, are supposedly rarely 
subject to either of these disorders, and Japanese are believed to show a fairly 
low incidence of atherosclerosis. In order to discover the available facts, a study 
was made, in 1957, in seven Oriental countries at fifteen leading medical schools.t 
The first question demanding an answer was: Does the disease, atherosclerosis, 
occur at all in these Oriental people, and if so, how frequent is it? Therefore, 
more attention was paid to the presence or absence of atherosclerosis than to its 
serious and fatal complications. Autopsy data were chosen and analyzed person- 
ally from protocols carefully written in English by pathologists trained in Europe 
or the United States; in Japan, reliance was based on publications explained 
in English by the various authors. Because these studies, although of necessity 
somewhat cursory, revealed data at variance with some current concepts of 
epidemiology and are not generally available in the United States or Europe, 
publication was deemed advisable. 

Supported by a grant from the Lasdon Foundation. 

*On leave of absence. Present address: West Brattleboro, Vt. 

+The primary purpose of this trip was to collect post-mortem samples of various human organs and 


ship them to the United States for analysis. Therefore, pathologists whose help had been requested and 
offered in advance were visited, each for one or two weeks. The trip lasted four months. 
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The possible relationship of diets high in fat or in saturated fatty acids to 
the cause, incidence, and severity of atherosclerosis has received considerable 
public discussion during the past few years. Therefore, the second question 
demanding an answer was: Is there any epidemiologic relationship between 
national or local habits as to dietary fat and the incidence of the disease athero- 
sclerosis? In most of the countries visited, Institutes of Nutrition have made 
dietary surveys with special reference to national intakes of vitamins but in- 
cluding the type of protein, carbohydrate, and fat in the various and widely 
differing diets. Copies of these studies were obtained. 

In all countries there was considerable interest in the problem of hyperten- 
sion and, in most, of atherosclerosis. The former was widely prevalent in all 
classes except the indigent. Pathologists interviewed were uniformly interested 
in the latter and had made careful studies of the aorta, renal, and coronary vessels. 
Because examinations of brain were not universally made, it was impossible 
to compare incidences of disease in that organ. Interest in atherosclerosis by 
internists varied widely, but in each area one or more who had studied the disease 
were found. 

Records of discharge diagnoses from hospital are necessarily selective and 
reflect diagnostic acumen of the medical staff and sensitivities of local populations 
to medical care. While subject to unavoidable errors, they do, however, show 
the presence and suggest the frequency of disorders which are painful, disfiguring, 
or incapacitating. Therefore, in populations relatively insensitive to medical 
care, the forms of atherosclerosis which might cause a patient to come to a 


hospital include coronary occlusion, when painful or productive of shock, cerebral 


vascular accident leading to paralysis, and congestive heart failure. On the 
other hand, arterial hypertension would not cause a patient to seek admission 
unless or until late stages with secondary effects on heart or brain (and possibly 
kidneys) were manifest. Furthermore, prevalent diseases of infectious, para- 
sitic, or nutritional origin will markedly alter the relative incidence of degenera- 
tive vascular diseases as based on hospital admissions. Still, these rates, the best 


available, were analyzed. 


RESULTS 

There is little doubt that atherosclerosis of the aorta and coronary arteries 
is quite frequently found in persons from all the areas, races, religions, economic 
conditions, and sexes studied. Severe aortic atherosclerosis with calcified plaques 
and intimal erosion was present in about the same amounts almost everywhere. 
Coronary atherosclerosis was less prevalent and, in general, was not frequently 
accompanied by occlusion. There was no evidence that the amount or kind of 
dietary fat influenced the incidence of the disease, although in one area (Lebanon) 
the severity may have been increased by an abnormally high intake of fat. The 
various geographical areas will be discussed separately. 

Japan.—The impression* of a pathologist trained for four years in Texas 
was that aortic atherosclerosis was about as common and severe in Tokyo as in 

*The impression that aortic lesions were commonly found at autopsy was shared by the Professors 
of Pathology of Chiba University, Keio University, Kyoto University, Kyoto Prefectural Medical College, 


and the Chief Medical Examiner, Tokyo. No definitive study of this problem has been done, to my 
knowledge, except for the one listed in Table VI. 


Seo wale DEGENERATIVE CARDIOVASCULAR DISEASE IN ORJENT. 289 
Houston.! About 80 per cent of people over 40 years of age show aortic disease, 
and 80 to 90 per cent over 60 years some coronary disease. Severe coronary 
sclerosis was less common, but cerebral vascular disease was widely prevalent. 
In fact, vascular lesions affecting the central nervous system, and as will be 
discussed, cerebral hemorrhage, are the first cause of death in Japan, far out- 
stripping the next most frequent cause, cancer; death from heart disease ranks 
fourth? (Table 1). 


TABLE I. LeapinG Causes OF DEATH IN JAPAN (RATE PER 100,000 PoPUALTION ) 
CAUSE OF DEATH 1947 1955 


Vascular lesions affecting central nervous system 
Malignant neoplasms 

Senility 

Heart disease 

Tuberculosis, all forms 

Pneumonia and bronchitis* 

Accidental deaths, including motor vehicle 
Gastritis, duodenitis, enteritis, and colitis* 
Suicide 

Nephritis and nephrosis 
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From a Brief Report on Public Health Administration in Japan, 1956, Ministry of Health and 
Welfare, Japanese Government. National death rate all causes, 1955, 7.8 per 1,000. 
The next four causes are peptic ulcer, hypertension, cirrhosis of liver and dysentery. 


*Including diseases of the newborn. 


From the Tokyo Medical Examiner's office, Sugai’ and Yoshimura‘ analyzed 
a larger number of autopsies in deaths coming to the attention of the Examiner. 
Most were sudden or unexplained deaths requiring post-mortem examinations. 
About 10 per cent of all deaths are medicolegal cases. Autopsies were carefully 
performed. Their results indicate that in this group coronary sclerosis was the 
leading cause of death, not only in persons over 65 years of age but in all age 
groups (Table II). Coronary sclerosis accounted for about 77 per cent of deaths 
due to diseases of the heart and aorta and 85 per cent of deaths due to heart 
diseases in persons over 65 years of age and 65 and 73 per cent, respectively, in 
all age groups. Noteworthy were the relatively large number dying of rupture 
of the heart (8.3 to 12.1 per cent of cases of coronary sclerosis) which probably 


represent ‘‘walking myocardial infarcts.” 


Medical examiners’ statistics are not representative of the population as a 
whole, being necessarily weighted in terms of sudden deaths. Tokyo is now the 
largest city in the world and may differ in many respects from the rest of Japan. 
In Maebashi, however, coronary arterial disease is apparently common in elderly 
Japanese. Murakami carefully analyzed 262 consecutive autopsies in persons 
70 years or older. Myocardial infarction was found in 39 (14.9 per cent). Severe 
(grade III) and moderate (grade II) coronary sclerosis were present in 50.7 
per cent; sclerosis was absent in only 8 per cent® (Table III). Persons in this age 
group were chosen for uniform study because the number of myocardial infarctions 
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TABLE II. ATHEROSCLEROTIC COMPLICATIONS IN OLDER INDIVIDUALS, 
EsPECIALLY MEDICOLEGAL CASsEs, Tokyo (%) 


TOKYO CITY SUGAI YOSHIMURA 
(ALL DEATHS) |((MEDICOLEGAL ) (MEDICOLEGAL ) 


Age group 65+ 
No. cases 16,136! 
Natural causes 100% 
Cardiac diseases 10.1 
Coronary sclerosis* 
Rupture of heart 
Acute deaths (occlusion) 
Myocardial degeneration and fibrosis 
Valvular disease 
Fatty degeneration and other 
\ortic rupture 
Aneurysm, type not specified 
Dissecting aneurysm 
Vascular diseases of central nervous system 
Cerebral hemorrhage* 
Subarachnoid hemorrhage 
Cerebral softening’ 
Senility 
Pneumonia 
Malignant disease 
Tuberculosis 
Cause unknown and other 
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Note Medicolegal cases were those autopsied by the Medical Examiner to determine the cause 
of sudden death. They are, therefore, self-selected to some extent and do not represent national averages. 

*Total presumably on atherosclerotic basis 

1Reported by Sugai’ from vital statistics for one year. 

2Chosen by Sugai*® in consecutive autopsies as dying from natural causes, in one year. Males 350. 

‘Total medicolegal autopsies in 4 years’ study by Yoshimura.*7 The major portion were from sui- 
cides (35.4 per cent), accidents (32.8 per cent), and murder (3.9 per cent). The data for cardiac diseases, 
save cardiac rupture, and for other causes of death were taken from a one-year study of 4,804 autopsies 
of which 919 (19.1 per cent) were deaths due to natural causes (643 males). All other figures were based 
on the four-year study. About 14,000 autopsies were on adults aged 15-85+-. 

‘Including hypertrophy 400 Gm.) (3.7 per cent), advanced sclerosis of aorta (1.6 per cent), acute 
cardiac stand-still with normal appearing hearts, a not uncommon finding in younger people after a 
bout of alcoholism (4.4 per cent), congenital heart disease and pericarditis. Of the 395 acute cardiac 
deaths, 335 were in males; 78 per cent died after the age of 30 and 63 per cent after the age of 40. 


found in all autopsies done at the Yokofukai Hospital, Gunma University, 
increased from 5.6 per cent, in 1947, to 21.7 per cent, in 1952, decreasing to 11.5 
per cent in 1955, and the average age at autopsy also increased considerably 
(Table IV). 

Murakami and 11 colleagues studied another series of 446 autopsied patients 
over the age of 50 years. Myocardial infarctions were found in 13.2 per cent, 
with a ratio of male to female of 1.2:1. About half showed moderate to severe 
coronary sclerosis (Table IV). Their report compares the incidence of myocardial 
infarction with the much larger series of Clawson and Bell, indicating similar 
percentages (Table IV). Less direct evidence for degenerative heart disease in 
older Japanese from Maebashi is indicated by the findings in 1,110 routine 
electrocardiograms taken on patients over the age of 50, 55.1 per cent being ab- 
normal. These authors also point out that myocardial infarction, in their series, 
can occur but rarely when there is little or no coronary sclerosis (3 cases). 
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TABLE III. INCIDENCE OF CORONARY ATHEROSCLEROSIS AND MYOCARDIAL INFARCTION IN 
AUTOPSIED CASES, TOKYO AND MAEBASHI 


| 


YOSHIMURA* | MURAKAMI,ET AL.f | MURAKAMIt 


60 : | 392 
Cardiac Routine Routine 

all 70+ 
Coronary sclerosis (%) 
0 


+ 
me 


re ae 
Myocardial infarction (%) 
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*Medicolegal cardiac deaths only, Tokyo. Of these, 149 men and 40 women were believed to have 
died of acute coronary insufficiency. Only those were examined for the degree of sclerosis.‘ 

+Consecutive autopsies in persons over 50 in deaths from all causes, Maebashi.® 

tConsecutive autopsies in persons over 70.5 See footnote, Table IV for yearly myocardial infarction 
rates in all autopsies at Yokufukai Hospital, Maebashi, Gunma. 

§Coronary insufficiency without infarction specified. 


TABLE IV. INCIDENCE OF CORONARY ATHEROSCLEROSIS AND MYOCARDIAL INFARCTION IN JAPANESE 
OVER THE AGE OF 50 (AUTOPSIED CASES) (CRITERIA OF CLAWSON AND BELL) 


MEN (AGE, YEARS) WOMEN (AGE, YEARS) 


| 


50-59 | 60-69 | 70-79 | g0+ | 50-59 | 60-69 | 70-79 | 


10 x 206 
20 
20 
40 
0 
20 


No. cases 
None % 

— — C ( 
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+ % 
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+++ % 

Total moderate and severe 
++ and+++ (%) 

Myocardial infarction 

No. cases 

Infarction (%) 

Clawson and Bell* 

No. cases 

Coronary insufficiency 


From Murakami and others.® 

The myocardial infarction rates in all autopsies at a general hospital studied by Murakami, were: 
1947, 5.6 per cent; 1948, 5.7 per cent; 1949, 12.8 per cent; 1950, 14.5 per cent; 1951, 21.7 per cent; 1952, 
12.1 per cent; 1953, 11.4 per cent; 1954, 12.6 per cent; 1955, 11.5 per cent.® 

*Clawson, B. J. and Bell, E. T.: Arch. Path. 482105, 1949; quoted by Murakami and others.é 


Murakami also listed the frequency of sites of atherosclerosis in 1,500 
autopsies in the aged.’ These were in ordér: abdominal aorta, common iliac, 
aortic arch, thoracic aorta, external iliac, innominate, subclavian, cerebral, 
coronaries, ascending aorta, common carotid, splenic, femoral, renal, popliteal, 
and superior mesenteric arteries. The most severe lesions were found in the 
aorta, common iliac, coronary, subclavian, innominate, and certain cerebral 


arteries. 
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In Fukuoka, on the Island of Kyushu, Kimura analyzed 1,236 hearts by 
carefully dissecting out the coronary arteries. At the age of 65, 98 per cent 
men and 100 per cent women showed the presence of coronary disease in varying 
degrees of severity; at the age of 45 these were 88 and 70 per cent, respectively. 
Severe atherosclerosis occurred in 20 per cent of both sexes at the age of 65.* 
These rates were considerably higher than those found in routine autopsies 
without careful dissection. Severe degrees of coronary atherosclerosis therefore 
appear to be less frequent in Kyushu than in Maebashi and Tokyo, possibly 
because of the populations from which the cases were drawn (Kyushu is a coal- 
mining area). Absence of any coronary lesions occurs in about the same propor- 
tion. Regional differences also appear in an earlier study by Okinaka (from 
Pokyo?), quoted by Larsen.*© Coronary damage of grades II and III (moderate 
and severe) were found in 54 per cent men and 30 per cent women over the age 
of 50, and 21 per cent men and 13 per cent women aged 30 to 50 years. 

Krom the available statistics it appears that the atherosclerotic process, 
which seems to involve the coronary arteries of Japanese quite extensively, may 
also affect the arteries of the brain. Vascular lesions affecting the central nervous 
system, which represent the leading cause of death, are, however, predominantly 
hemorrhage, either intracerebral or subarachnoid (Table II). In persons over 
the age of 65, only 1.0 per cent of medicolegal cases showed cerebral softening. 
There was an impression among medical personnel that most cases of apoplexy 
died, suggesting that atherosclerotic cerebral thrombosis was not common. 
Cases grouped as dying of ‘senility,’ which was not exactly defined, may have 
included, however, degenerative cerebral vascular disease without overt paralysis; 
so this point is uncertain. 

Although not definitely proved, cerebral hemorrhage is believed to occur 
usually in hypertensive persons at sites where arterial walls are weakened by 
disease. The most common form of cerebral arterial disease in the United States 
is atherosclerosis. Whether or not cerebral hemorrhage in Japan is usually the 


result of cerebral atherosclerosis is likewise not known. The pattern of the 


qgisease 1S Curious. 

Cerebral hemorrhage is apparently a disease of persons under the age of 65. 
Of the 390 cases studied by Yoshimura,! 334 (85.6 per cent) occurred below the 
age of 65 and 102 (26.1 per cent) below the age of 45. Subarachnoid hemorrhage 
(304 cases) was similarly distributed by age (77.6 per cent under the age of 65 
and 22.7 per cent under the age of 45). Analysis of 110 cerebral arterial aneu- 
rysms showed that 81.8 per cent were congenital, the remainder atherosclerotic. 
Most were in the middle cerebral, internal carotid, and anterior communicating 
arteries. 

Cerebral hemorrhage in Japan apparently constitutes over 90 per cent of 
vascular diseases of the central nervous system, although the proportion is less 


*Professor Kimura’s full report was not available at the time of writing, but his graphs were repro- 
duced in another publication,** and by Larsen on a slightly smaller series. Severe (grade III) and 
moderate (grade II) sclerosis were found in only 24 per cent men and 16 per cent women at the age of 
15, while severe lesions were present in less than 5 per cent at this age. That Kyushu Japanese acquire 
coronary sclerosis at a relatively early age is also shown by his study, gross lesions (grade I), being found 
in 54 per cent men and 40 per cent women at the age of 25. Ina clinical study of 401 cases of angina 
pectoris, Kimura found 295 of 2,980 patients suffering f-om coronary atherosclerosis (9.9 per cent).5* 
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in persons dying suddenly (Table II). It has been extensively studied, especially 
from statistics based on surveys of 335,324 insurance applicants to the Nippon 
Life Insurance Company.’ The most interesting finding is its geographical 
distribution. Eight of the 13 northern and eastern prefectures of Honshu Island 
(the main Island) had, in 1953, death rates of 150 to more than 190 per 100,000 
from cerebral hemorrhage; in three, the rates were 140 to 149. These are higher 
than the national mean (1952) for all vascular diseases of the central nervous 
system (128.5). In most of the southwestern parts of Honshu and the islands of 
Kyushu and Shikoku, the rates are less than 100 to 130. The largest cities have 
the lowest rates. Deaths from heart disease follow the same pattern. These 
curious variations are not related to urbanization or industrialization, the highest 
and lowest rates appearing in some farming and fishing areas. The death rate 
from cerebral hemorrhage is twice or more as high in Japan than in England, 
Australia, France, Canada, or the United States at the ages of 45 to 64, and is 
comparably higher in all age groups from 35 to 70.° The national death rate in 
1955 was 7.8 per 1,000; from heart disease 60.4 per 100,000. Thus, vascular 
lesions of the central nervous system and heart disease accounted for 25 per cent 
of all deaths. 

There may be some regional differences in atherosclerosis in organs other 
than the brain. Thus, in Kyoto, two pathologists estimated that only 50 per cent 
of people over the age of 40 have aortic disease of moderate or marked severity, 
and 10 per cent have coronary disease, with women showing one-fifth as much 
Hospital autopsy sta- 


as men; occlusion, however, occurs not uncommonly." 
tistics are not completely reliable, as was frequently pointed out, for Japanese 
prefer to die at home, Americans in a hospital.* 

In order to evaluate the amount of dietary fat, interviews were made with 
a number of persons, and my own diet was confined largely to Japanese food for 
a month. The ordinary diet is remarkably low in fat, and what fat there is is 
high in unsaturated fatty acids. Government surveys on nutrition have been 
conducted four times a year since 1946.2. In Table V are shown the results for 
1955; the data have been quite constant for three years. While about 800,000 cattle 
and calves and 1,600,000 swine were slaughtered in 1955, the average Japanese 
can rarely afford meat; his diet consists of rice, soy bean soup, fish, vegetables, 
and the salty soya sauce. Westernization has changed food habits little, partly 
because of cost of imported food; critical authorities estimate that about one per 
cent of Japanese in general and 10 per cent of persons in Tokyo use Western 
food, and most of those eat it only occasionally. The principal source of calcium 
is from tea, for milk is not commonly used. Sesame oil is the main cooking fat, 
although some corn oil is imported. My personal experience with all types of 
Japanese food at the better homes and restaurants showed very little fat in food, 
with the exception of tempura, the sea food deep fried in sesame oil. 


*In Table VI are shown some incidences of aortic atherosclerosis in Chiba. Only about 40 per cent 
of persons over the age of 40 had demonstrable gross lesions; of these, 40 per cent were severe and about 
the same number were mild. The death rate per 100,000 population from heart diseases (1957) and 
vascular diseases of the central nervous system (1953) differed in the prefectures discussed as follows 
Tokyo, 60.8 and 100-109, respectively; Kyoto, 54.9 and 100-109, respectively; Fukuoka, 61.1 and 110- 
119, respectively; Chiba, 72.1 and 160-169, respectively, and Gunma, 74.7 and 140-149 respectively.*’ 
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The mean plasma cholesterol values of the Japanese are somewhat lower 
than those commonly found in the United States: at Keio University Hospital, 
Tokyo, from patients in the higher economic groups, 207 = 11 mg. per 100 ml.; 
at Chiba University Hospital from poorer people, 198 mg. per 100 ml.; at National 
Hospital, Tokyo, 208 mg. per 100 ml.; the normal mean national value is said 
to be 210 mg. (The method depended on the Liebermann-Burchard reaction but 
further details were not disclosed).'° Considerably lower values (151.8 + 4.3 
mg. per 100 ml.) were found in Kyushu by Keys” among 48 laborers (coal miners) 
and slightly lower ones (197.1 + 5.4) among 57 doctors. 


TABLE V. INTAKE OF NUTRIENTS PER PERSON PER Day IN JAPAN (1955) 


RURAI WHOLE 
DISTRICTS COUNTRY 


Protein (Gm.) animal, including fish 
vegetable 
total 


aan 


Fat (Gm.) 

Carbohydrate (Gm 

Calories 

Fat % of caloric intake 

No physical symptoms of avitaminoses (%) 

Deficiency of lactation (‘ C 

One or more symptoms of avitaminoses,* including above (% 
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From: A Brief Report on Public Health Administration in Japan, 1956, Ministry of Health and 


Welfare, Japanese Government. 
*Includes anemia, hyperkeratosis, cheilosis, loss of knee jerk, 
No xerophthalmia, glossitis, or chronic diarrhea 


edema, chronic digestive disorder 
bradycardia, amenorrhea, and delayed menstruation 


was discovered 


To account for the frequent presence of atherosclerosis, as many theories 


were given by Japanese investigators as are given by American: Western diet 
(untenable), Western habits, stress and strain, etc. No one believed that a high 


fat intake was a cause; improved nutrition, with more available rice, was suggested 
several times, for the incidence of complications has been increasing since the 
war as nutrition improved. The national death rate from cerebral vascular 
diseases declined from a high of 184.0 per 100,000, in 1939, to a low of 117.9, in 
1948, and has risen slightly every year since.?’> Some factor other than a direct 
dietary one was often considered by investigators. 

Therefore, from these data it appears that atherosclerosis involving the 
coronary arteries is commonly found in persons over the age of 50 vears in three 
cities of Japan; that in one of these cities (Fukuoka) advanced coronary sclerosis 
may be found less often than in the other two; that myocardial infarction accounts 
for a large percentage of sudden deaths due to natural causes in Tokyo; that 
recent or old myocardial infarction is commonly found at autopsy in Maebashi; 
and that severe degrees of sclerosis can and do exist in older persons. Further- 
more, there is a uniformity of opinion among pathologists that aortic athero- 
sclerosis is extremely common, although no specific study on this point was avail- 
able. Also, the incidence of vascular diseases of the central nervous system, 
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especially hemorrhage, highest known of any civilized country in the world, 
suggests that the cerebral vessels of many people suffering from hypertension 


are diseased. The incidences of coronary and cerebral disease appear to vary 
considerably from one city or prefecture to another, indicating that no one locale 
is representative of the whole country. The diet is very low in fat and animal 
protein other than fish. The high incidence of hypertension and the geographic 
variations in apoplexy will be discussed in the second communication.*’ 
Taiwan (Formosa).—A detailed study of the incidence of gross aortic athero- 
sclerosis has been made by Professor Shu Yeh in Taipei, Chiba, Japan, and New 
York (Table VI). Of Formosans over the age of 40, slightly more than half had 
gross aortic lesions, but of these only one-eighth were severe, with calcification 
and/or ulceration. This study indicates that aortic disease was present in 
Formosans somewhat more frequently than in the Japanese of Chiba, but that 


TABLE VI. Gross ATHEROSCLEROSIS OF AORTA AT NATIONAL TAIWAN UNIVERSITY, TAIPEI, 
Cu1BpA UNIVERSITY, JAPAN, AND COLUMBIA UNIVERSITY, NEw YorK (DatTA oF SHU YEH*) 


NATIONAL TAIWAN 
UNIVERSITY CHIBA UNIVERSITY | COLUMBIA UNIVERSITY 
2 DISTRIBUTION =| : : = =e 
(YEARS) 
NO. NO. NO. 
AUTOPSIES A. S. AUTOPSIES ya ST AUTOPSIES 


19 . 9? 
29 k 94 
39 88 FT; 94 
19 2 a 63 
59 33 hs ee 69 
69 Y if 46 

16 


Totals : 474 
Total over 40 105 SHS 194 


verily of aortic atherosclerosis, Vp of autopsies with lestonst 


Mild 
Moderate 


Severe 
Most common diseases at autopsy and % 


98 L 26 
115 : : 44 
168 Sas 1. 

46 ‘ } 3: | 44, 


Infection 
Malignancy 
Tuberculosis 
Cardiovascular 


From: Reports, Institute of Pathology, National Taiwan University, Taipei, Taiwan, 8:6, 1957. 

*Data represent autopsies performed by Professor Shu Yeh and his staff at National Taiwan Uni- 
versity during 1946-1956, by Professor Yeh personally at Chiba University in 1938, 1939, 1951, and 
1952, and reviewed or performed by him at Columbia University in 1954 and 1955. 

tAortic Atherosclerosis, all grades 

tMild = fatty streaks; moderate = atheromata scattered throughout aorta or other larger arteries; 
severe = atheromata with calcification and/or ulceration. 
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severe degrees were much less commonly found than in these Japanese or in 
New Yorkers. No detailed pathologic study of coronary disease has been made. 
In 1956, 174 autopsies were performed; pathologists are not surprised to find 
smooth aortas in persons over the age of 40." 

\t the National Taiwan University Hospital, cerebral hemorrhage was the 
first cause of death in hypertensive patients. Cerebral thrombosis is common, 
but coronary occlusion is not, only 19 cases having been observed in hospital 
patients in two years. 

Phe National Defense Medical Center cares for the Army, Chinese from the 
mainland, and Formosan draftees. Only 4 or 5 cases of cerebral hemorrhage are 
seen each year, while coronary occlusion is even less frequent. The most common 
medical diseases are hyperthyroidism, asthma, peptic ulcer, and hypertension, 
in that order. Coronary occlusion, when found, is usually confined to the higher 
economic groups. On the other hand, thrombosis of cerebral vessels is said to 
be common, although phlebothrombosis is quite unusual.’ Only 23 autopsies 
were performed in 1956. 

Vascular lesions affecting the central nervous system accounted for a national 
death rate of 51 per 100,000, in 1954, and was the fifth leading cause of death. 
Heart disease was seventh with a rate of 34.7; these two causes comprised 10.6 
per cent of all deaths. The death rate was low, 7.99 per 1,000,"° comparable to 
that of Japan and the United States. 

The Army supplies about 3,000 calories per day per man, of which 70 to 
80 Gm. is protein, chiefly of vegetable origin, and 30 Gm. is fat (soy bean or, 


less often, peanut oil). Each man receives one kilogram of meat and two of fish 


per month. Carbohydrate comes mainly from rice, with one-fourth of the 


intake white flour. There are plenty of vegetables. Signs of thiamine deficiency 
are rare, but 60 to 70 per cent of the men exhibit cheilosis, stomatitis, or nasolabial 
dermatitis. Plasma cholesterol values in patients are 150 to 200 mg. per 100 ml." 

The Formosan diet is more liberal as regards fat than is that of the Chinese 
\rmy but dietary analysis has not been performed. Peanut and soy oil, pork 
fat, and fish fat are widely used. There is plenty of rice; the island is self-support- 
ing and actually exports food. It is said that rice is polished with chalk (rather 
than by metal balls), the chalk increasing the yield but extracting vitamins during 
washing and cooking by virtue of its alkalinity. 

Therefore, Formosans in Taipei appear to exhibit aortic atherosclerosis 
slightly more frequently than do Japanese in Chiba, but severe forms are less 
commonly found. On clinical 7zmpressions alone, Formosans appear to be some- 
what immune to the fatal consequences of atherosclerosis. This impression should 
be confirmed by more careful analysis of autopsy records. 

Hong Kong.—| was unable to review personally the autopsy records which 
are extensive and detailed. The autopsy rate is 95 per cent. Asummary made by 
Professor P. C. Hou of the University of Hong Kong'® is shown in Table VII. 
He states: ‘‘Aortic atherosclerosis occurs frequently and begins early in life.”’ 
On the medical wards, coronary occlusion is unusual in Chinese but occurs in 
Indians. Isolated cerebral thrombosis is often seen, and there is a heavy in- 
volvement by the atherosclerotic process of cerebral arteries, both in hyper- 
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TABLE VII. CuHreF ANATOMIC DIAGNOSES OF CARDIOVASCULAR DISEASE AS CAUSE OF DEATH 
TABULATED From 3,200 Autopstes DurRING NINE YEARS (Data or P. C. Hou, Hone Konc) 


c 


ORGAN ¢ OF DEATHS 


Aorta 4.7 
Atheromata common and started early in life 
Aneurysm 
Aortitis, syphilitic 


Coronary Artery 
Aneurysm* 
Atheroma* 
Thrombosis* 


Heart 
Congestive failure 
Dilatation, acute 
Malignant hypertension 


Pericardium 
Acute fibrinous pericarditis 
Pancarditis 


Myocardium 
Hypertrophy and dilatation 
Mural thrombosis* 
Infarct* 
(rupture) 
Senile atrophy 
Fatty degeneration 
Parenchymatous degeneration 
Rheumatic pancarditis 


Endocardium 
Chronic endocarditis, mitral 
Chronic endocarditis, aortic 
Subacute endocarditis, aortic and mitral 


Malformation 


Total cardiovascular 
*Total probably atherosclerotic 


tensives and nonhypertensives. In 10,000 consecutive Chinese patients admitted 
to the University Department of Medicine, Queen Mary Hospital, there were 
72 with coronary occlusion, 194 with cerebral thrombosis, and 225 with cerebral 
hemorrhage. (Possible atherosclerotic complications 4.9 per cent.) There isa 
strong impression that persons with an income level of less than $50.00 per month 
(HK $300) are relatively immune to atheromata.'’ In general practice, coronary 
occlusion is unusual.!* Of 13 consecutive adult autopsies personally seen at the 
Public Mortuary, 9 showed gross aortic atheromata; in 5 there were many, and in 
3 they were extensive and severe, with moderate or marked coronary lesions; 
patients were of the poorer classes. Pathologists are surprised to discover 


perfectly smooth aortas in persons over the age of 40.'° 
The diet varies widely. There are two classes, the rich and the poor. The 


former eat much fat in the form of pork, soy bean and peanut oil, the latter eat 
rice and fish. There are few nutritional deficiencies seen in hospital when rice 
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is not polished with chalk; when it is, as in times of conflict, deficiency states 
appear within a few days. About 95 per cent of the food is imported, and canned 


and preserved food is popular among the better classes. The immigration of 


about two million people from the mainland in 10 years has raised vast economic 
problems. The normal plasma cholesterol values in hospital patients is 180 mg. 
per 100 ml. or less." 

Manila.—Atherosclerosis is common in Filipinos from Manila and nearby 
areas. In Table Villa are shown figures from the Philippine General Hospital 
of the University of the Philippines. The rates are lower than those personally 
observed by careful analysis of 104 protocols (Table IX). There is a general 
impression that both atherosclerosis and hypertension are increasing. A study 
of 10,000 routine electrocardiograms made by Dr. Edward Fang and Dr. J. 
M. Barcelona showed over 300 abnormalities suggestive of old infarction (3 
per cent). In a study by the Philippine Heart Association, it was found that 
14.8 per cent of all cardiovascular diseases admitted to hospital in 1949-1953 
was comprised of arteriosclerotic and coronary disease; the proportion is said 
to be higher recently and the incidence almost tripled in this five-year period.'’ 
Pathologists are surprised to find perfectly smooth aortas in persons over the age 
of 40 vears. The autopsy rate is about 85 per cent. 


Paste VIITA. Curer ATHEROSCLEROTIC LESIONS IN 925 AUTOPSIES, 
UNIVERSITY OF THE PHILIPPINES* 


CAUSE OF DEATH INCIDENTAL 


Brain 

Heart 

Kidney 

Other, single lesions 
Multiple lesions 


rasBLe VIIIB \THEROSCLEROTIC DISEASES ADMITTED TO PHILIPPINE GENERAL HosPITALt 


1953 1954 1955 3-YR. % OF % OF 
TOTAL TOTAL | MEDICAL 


Total admissions 19 666 20,490 647 62,803 
Medical admissions 2,682 2,801 . 8,470 13 


Coronary artery disease 
(a With infarction 
(b) Without infarction 


\rterios« lerotic hy pertension 
(excluding essential 
Subtotal 


Cerebral vascular accident 
Other arteriosclerotic 
cerebral disease 
Total atherosclerosis 156 


*Data of B. Barrera +Data of C. Dayrit. 
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TABLE IX. ANALYSIS OF PROTOCOLS OF POST-MORTEM EXAMINATIONS IN FIVE LOCALITIES FOR INCIDENCE AND 
SEVERITY OF AORTIC AND CORONARY ATHEROSCLEROSIS IN PERSONS AGED 40 YEARS OR OVER 
(RECENT CONSECUTIVE AUTOPSIES) ([%) 


BEIRUT 
MANILA BANGKOK BOMBAY LUCKNOW BEIRUT (WITHOUT 
EUROPEANS) 


No. cases 104 114 125 100 110 


Male 63 82 82 70 
Female 41 32 21 18 AQ) 


ace or religion Filipino 92 Thai 76 Hindu 68 Lebanese 
Christian | 22 Chinese | 105 Hindu 6 Moslem 26 Armenian 
20 Moslem 7 Christian 16 Europeans 
11 Unknown 


Aortic disease 
None 
Minimal 
Mild 
Moderate 
Severe 


— on 


bo 


bo be bo bore 


Total, moderate and severe 
None or minimal 


Coronary disease 
None 
Minimal 
Mild 
Moderate 
Severe 
Infarction (cases) 


Total, moderate and severe 
None or minimal 


Mean plasma cholesterol 
level in patients (mg. %) 


Est. dietary fat intake (%) 


Saturated or unsaturated 
fatty acids predom- 
inant Both Saturated Both Both Saturated 


Estimated medical pro- 
ficiency Good Fair Good Good Fair 


Adequate number of autopsies were performed in Manila, Bangkok, and Bombay. Fewer were done 
in Lucknow and Beirut (as well as Delhi, Agra, and in Moslem countries). In all cases it was more 
difficult to obtain permissions for females than males. 

No differences were apparent in the amount of disease in various races and religions living in one 
city. In all series, severe atherosclerosis was less frequent in women. 

The lesions were graded as follows: none, smooth aorta: minimal, few fatty streaks or ‘‘lipoidosis’’; 
mild, one or several atheromatous plaques; moderate, many atheromatous plaques; severe, calcification 
and/or ulceration of plaques. In the coronaries, none, no lesions seen grossly; minimal, one or several! 
small plaques; mild, thickening of intima, reduplication, and scarring; moderate, extensive coronary 
lesions without excessive narrowing of lumina; severe, narrowing of lumina, or actual occlusion 

Mean plasma cholesterol values were obtained as follows: Manila, a large survey of hospital and 
well patients; Bangkok, Bombay, and Lucknow, by interview as to what is considered ‘“‘normal’’; Beirut, 
estimated mean plotted of 254 hospital patients done in one year (varying from 126—400 mg. per cent) 
omitting those under 100 (7) and over 400 (18); 172 fell between 175 and 300 mg. per cent (Sperry-Webb 
method). 

Estimated dietary fat was based on nutrition surveys in each country save Lebanon, where it was 
estimated from analyses made on hospital diets acceptable to patients but somewhat lower than those to 
which they were accustomed (Table XVI). 

Estimated medical proficiency was the result of a personal impression as to care and detail in autopsy 
protocols. 
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Alimurung and Grajo®° studied the various heart diseases admitted to the 
Santo Tomas University Hospital in 1947-1953. At this time cardiovascular 
diseases of all types ranked first as a cause of admission, with heart disease 
third (13.2 per cent), but arteriosclerotic heart disease made up only 1.4 per cent. 
At the Chinese General Hospital, Chiaco, Alimurung, and Tan studied compara- 
tive incidences in Chinese.*? All cardiovascular cases comprised 17.1 per cent 
of medical admission, with heart disease making up 9.5 per cent and arteriosclero- 
tic heart disease 1.2 per cent. Vascular diseases (hypertension, cerebrovascular 
accidents, etc.) caused 7.6 per cent. The ratio of cerebrovascular accidents to 
hypertension as a cause of death was 8.0 in Philippine Chinese, with apoplexy 
accounting for 4.4 per cent of admissions. 

The diet of the poorer classes consists of rice, fish, coconut oil, and plenty 
of vegetables and fruit. Meat is rarely used; fish and meat are salted as there is 
little refrigeration. All foreign foods are very expensive, costing up to 10 times 
as much as in the United States. Dietary fat makes up 5 to 10 per cent of the 


caloric intake, from peanut, coconut and hardened or hydrogenated coconut and 
palm oil. In the Armed Forces, the protein intake is 50 to 60 Gm. per day, 30 
per cent from animal sources.” The better economic classes eat native foods 


almost exclusively, with considerable meat. The mean plasma cholesterol level 
is about 180 = 40-50 mg. per 100 ml.; an earlier study placed it at 160 = 41 mg.” 

Therefore, atherosclerosis is very common in the Philippines, although low 
fat diets predominate. Its effects include all of those seen in the United States, 
although they are not observed as frequently. 

Bangkok.—For some time the Siriraj Hospital and Royal Medical College 
was under a United States Government teaching contract with Washington 
University. The protocols for pathology follow a system developed by Professor 
R. A. Moore, and some of the faculty have been trained under him. Therefore, 
there is interest in atherosclerosis. Its severe or fatal results, however, are not 
too common in hospital patients, and perfectly smooth aortas are often found at 
autopsy (Table IX). 

On the medical wards, coronary heart disease is not often seen, but cerebral 
hemorrhage is fairly common (Table X).** The relatively higher rate of cerebral 
hemorrhage than coronary occlusion may partly reflect diagnostic problems of 
the latter. 

The diet of natives in Bangkok, according to Government surveys,” averages 
2,000 calories or more, with most of the 60+ Gm. of protein coming from vege- 
tables or fish, the carbohydrates from rice and the fat from lard or coconut oil, 
both largely saturated; fat makes up 13 per cent or less of the caloric intake. 
There is an excellent Institute of Nutrition, making extensive surveys “‘up 
country’ where analyses have revealed average intakes in one area of 1,746 
calories, of which 84 per cent came from rice and 6.7 per cent from fat, 5 Gm. 
per day coming from coconut oil and lard. In another place, 96 per cent of calories 
came from rice. Autopsy records from these natives were not available. In a 
more prosperous farming area, the daily consumption was 2,637 calories, with 


5 per cent coming from fat.”® 
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Thus, atherosclerosis is found, but not frequently, in Bangkok where the 
fat intake is low and largely of saturated fatty acids. 

India.—India is so vast and habits of various sections vary so widely that 
the four locales visited will be considered separately. There is underway at the 
moment a spot survey of dietary habits (especially as regards fat), of plasma 
cholesterol levels, and of the incidence of atherosclerosis; preliminary results 
have shown no striking correlations. The fat intake is said to vary from almost 
none to 30 per cent or more of the calories in different locations, thus providing 
ideal conditions for such a study. There is plenty of atherosclerosis in India, 


apparently in all classes. 


TABLE X. ATHEROSCLEROTIC COMPLICATIONS, DISCHARGE DIAGNOSIS, OF PATIENTS ON 
MeEpDICAL WARDs OF SIRIRAJ HospiTaL, BANGKOK* 


MALES 1949 1950 1951 1952 


No. admissions 794 875 901 
Coronary heart disease 2 4 
Myocardial infarction 0 0 

Cerebral hemorrhage 17 

“ complications ) 


Females 
No. admissions 
Coronary heart disease 
Myocardial infarction 
Cerebral hemorrhage 
“ complications 


National death rate 
All heart disease (per 

100,000 pop.) 
Malaria (for comparison) 


*Data of Prasert Kangsadel. 
According to an older nationwide dietary survey,”’ ‘“The consumption of 


flesh foods is so low that it hardly deserves a special mention... . On account of 
dearth of supply and non-availability of either meat, fish, eggs or fowl and poultry, 


many non-vegetarians are compelled more by circumstances than by inclination 


or instinct, to practice vegetarianism.’ The mean intake of flesh foods in less 
than one ounce per day, and most of this is from fish. ‘‘The average intake of 
fats and oils is very low,” less than one ounce per day, except in the upper middle 
class families. Vegetable oil is the major oil used in cooking; butter fat (ghee) 
is less available. ‘“The intake of vegetables is very low.’’ Cereals and pulses 
(legumes) make up most of the caloric intake (2,000-3,000 calories per day, 
range 1,500 to 3,500). 

Agra: Apparently clinical coronary occlusion is uncommon in ward patients. 
At the S. N. Medical College Hospital, of 12,611 medical admissions in 1952- 
1956, there were 83 cases (0.66 per cent). Of 15,728 medical admissions in 1948- 
1954 there were 280 cases of cerebral hemorrhage (1.8 per cent).?> Considering 
the mean life expectancy of males which has increased from 23.4 years, in 1947, 
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to 30.2 years, in 1955, these figures may be relatively low. In the consulting 
practice of Dr. K. S. Mathur, for example, in 1955 and 1956, 77 cases of myo- 
cardial infarction, 47 of angina pectoris, and 15 of apoplexy were seen out of 301 
studied the 


£99 


new cardiovascular cases.** Furthermore, Mathur and Wahi? 
hearts from 79 consecutive autopsies by the injection technique of Schlesinger and 
found 15 cases of myocardial infarction (18.9 per cent); later he and his colleagues*' 
found moderate to severe coronary atherosclerosis in 7 and slight to moderate in 
3 of 38 hearts; 3 had occlusions. Only 30-40 autopsies are done each year at this 
institution. Pathologists are surprised to find completely smooth aortas in persons 
over 40 years. In the period 1946-1949, 110 cases of myocardial infarction were 
studied; only 16 were in low income groups and only 14 were in women. 


) 


At present the dietary fat intake varies widely. Mathur and Wahi examined 
87 teachers, 13 clerks, and 10 mill workers. Although none had clinical evidence 
of atherosclerosis, five had mild hypertension. The fat contents of the diet of 
these three groups are indicative of the wide variations found even in one locality: 
Teachers, 82.3 Gm. (72-359) with 1,280-3,529 calories; clerks 62.1 Gm. (41-118) 
with 1,971 calories (1,223-2,422) and laborers 20.5 Gm. (15-24) with 1,776 
calories (865-1,950). Thus in one city caloric fat percentage varied from 10 to 


32 or more.”! 


In Table XI is a sample analysis of diet and plasma cholesterol in groups of 
workers and patients. There is obviously no common diet. Clarified butter 


(ghee) and vegetable oils, many hydrogenated, are the main source of fat. 
The oils include peanut, linseed, mustard and sesame, depending on the locality.?” 


TABLE XI. ANALYSIS OF DAILY DIETARY CONSTITUENTS AND BLOOD CHOLESTEROL LEVELS IN FIVE GROUPS OF 
MaLgs, AGRA (DATA OF Dr. K. S. MATHUR) 


CARBOHYDRATE | CHOLESTEROL | BLOOD CHOLES- 
PROTEIN (GM.) (GM.) (MG.) TEROL (MG.%) 


RANGE MEAN RANGE MEAN RANGE |MEAN| RANGE |MEAN, RANGE 


» ] 
\orma 


Teachers 74.7 | 22-184 ‘ 22-105 | 333 78-652 | 294 | 46-2171 | 206 | 130-270 
Laborers ) 11% 9.2 | 19-195 | 602.1 | 51-1063) 86 4-795 183 | 110-250 
Clerks 56.7 57.2 | 32-150 | 402.2 |101-593 | 159 430 | 202 | 145-240 


Patients 


Hypertension d 21-1] 59.8 1 2 5 | 311.6 102-887 | 158 370 261 | 170-320 
Myocardial infare- 
tion or angina 2.6 y 53.9 | 2: 288.6 |117-543 | 209 5-832 ys, 199-310 


New Delhi: The paucity of autopsies at the medical school make evaluation 
unjustified. At Lady Hardinge Hospital, of 10,000 female admissions in five 
vears there were 47 cases of apoplexy. An intensive study of atherogenic factors 
in small groups has been made by Dr. S. Padmavati.” The incidence of hyper- 
tension was found to be 13.1 per cent and of atherosclerotic heart disease 9.4 
per cent of all cardiac cases admitted to three big hospitals in New Delhi during 
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five years. No clinical or electrocardiographic evidence of atherosclerosis was 
found in 486 industrial workers in a cloth mill (average monthly wage, Rs.60 

about $14), 422 persons attending a health center in a village, 27 hospital coolies, 
22 gardeners, and 25 female medical students. Dietary fat accounted for 24.5 
per cent of calories, varying from ‘‘none whatsoever’ to 
industrial workers and 18 per cent (range 0-25 Gm.) in villagers, the fat being 
ghee, milk, lard, and vegetable oils. There was no apparent relationship be- 
tween estimated dietary cholesterol intake (0-800 mg. per day) and total free and 
esterified plasma cholesterol and phospholipids in 199 industrial workers, nor 
did dietary fat intake or age appear to influence these values (Table XII). In the 
villagers, there was no apparent change with age in these levels in women, but 
in men all values but phospholipid rose after the age of 40; the group, however, 
(70 determinations). Caloric intakes were about 2,500 per day. 


at 
225 Gm. per day in 


was small ( 

These figures in Tables XI and XII are shown to indicate that the cholesterol 
levels of some Indian people are lower than those in Europeans but may vary 
from one locale to another more or less independently of the intake of dietary 


fat.* 


TABLE XII. MEAN BLoopb Lipip LEVELS AND DietTArRy FAT INTAKE AND AGE IN MALI 
INDUSTRIAL WorKERS, DELHI (DATA OF Dr. S. PADMAVATI) 


TOTAL CHOLESTEROL | FREE CHOLESTEROI PHOSPHOLIPIDS 


DAILY FAT INTAKE 
MG. *% MG 


GM. NO. CASES MG. % 


o<) 


162 
170 
163 + 
168 + 


0-24 
25-49 
50-74 
75-99 
100-124 
125-149 
150-174 
175-199 
200-224 


Dun 


mr DOO He fe 


He DN 00 ND GW 1 00 


) 
2 
) 
2 
) 
2 
2 


wren 


Age 

10-19 6 
20-29 87 
30-39 73 
40-49 20 
50-59 11 


*Method of Zak and Associates, Am. J. Clin. Path. 24:1307, 1954. 


Lucknow: Autopsies are not done frequently, perhaps 50 a vear. There 
are enough cases of coronary occlusion for study (1.2 per cent). Cerebral throm- 
bosis is seen about as frequently. The average age at myocardial infarction 


*After this paper was in press, Padmavati, Gupta, and Pantulu published a summary of these 
results including a somewhat larger series of villagers.*2” The average daily fat intake of the 486 indus- 
trial workers was 24.5 per cent; that of 222 rural men 24.1 per cent, and that of 344 rural women 17.3 
per cent of total calories, or 68, 67, and 38.5 Gm., respectively. Average serum cholesterol levels were 168, 
183, and 176 mg. per 100 ml., respectively, in the three groups. Again no correlation was found between 
the daily fat intake and the serum cholesterol level. Evidence of atherosclerosis by history of angina 
or myocardial infarction and/or electrocardiographic changes was nil in the industrial workers and 1.3 


per cent in the villagers. 
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is over 50 years, and these patients appear to have higher plasma cholesterol 
levels than do normal individuals from other parts of India. In Table XIII are 
the data on medical admissions and in Table IX that on autopsies.* Most of 
the autopsies were done on patients dying suddenly or dead on arrival, from the 


poorer classes. 


PABLE XIII. INCIDENCE OF ATHEROSCLEROTIC COMPLICATIONS IN MEDICAL ADMISSIONS TO 
GANDHI MreMorIAL HospitraL, LucKNow (Data OF M. M. SINGH) 


1956 


No. admissions 
Mvocardial infarction 
\ngina pectoris 
Cerebral hemorrhage 
Cerebral thrombosis 


Mvocardial infarction, no. 
Plasma cholesterol levels 
mg. “, mean 
range 
\ge at infarction, no. cases 
Mean (vears 


Range (vears 
Mean normal cholesterol level is considered 160 mg. per 100 ml. range 120-200. 


Bombay: There are perhaps more atherosclerotic complications (or recog- 
nized diagnoses) here than in other parts of India visited. Thus, coronary oc- 
clusion comprised 25 per cent of all cardiac diagnoses. Of 4,298 male and 1,601 
female admissions to King Edward Medical College Hospital in 1955, 100 were 


considered to have coronary occlusion, 11 angina pectoris, 3 general arteriosclero- 


sis, and 5 arterial thrombosis (2.2 per cent).** Furthermore, a study of cerebral 
lesions in 38,000 admissions from 1948-1953 by Bharucka showed 432 cerebral 
vascular accidents, of which 139 were hemorrhage, 252 softening, 13 embolism, 
5 “spasm,’”’ and 23 hypertensive encephalopathy (atherosclerotic lesions, one 
per cent).** In 1941-1945 of 30,104 medical admissions, there were 1,860 cardiac 
patients (males 1,361, females 499) of which 617 (35.2 per cent) exhibited hyper- 
tensive or coronary disease, 62 per cent having only coronary disease. The normal 
plasma cholesterol level is said to be less than 180 mg. per 100 ml. (Data of K 
K. Datey.* 

In Indian dietary influences the question of vegetarians versus nonvege- 
tarians frequently arises. Aside from the higher economic groups, and the few 
who have adopted Western food habits, this question is quite unimportant. The 
diet of both groups is similar except that nonvegetarians may eat meat once or 
twice a week. There is no apparent difference in the amount of atherosclerosis 
in Bombay in these two groups (Table XIV). 

Beirut.—There appears to be more atherosclerosis in patients of the American 
University Hospital than in patients of any of the other hospitals visited save 
those of Japan and Manila. Data on medical admissions are shown in Table XV. 
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Number 3 


Only 40 to 50 autopsies were performed yearly, and it was difficult to find 100 
in older persons, but the aortas and coronary arteries of those showed considerable 


degrees of disease (Table IX). 


TABLE XIV. SEVERITY OF ATHEROSCLEROSIS IN 400 AUTOPSIED CASES OF VEGETARIANS AND 
NONVEGETARIANS, BOMBAY 


MILD MODERATE SEVERE 


Total 2 60 
q 15 


mn 


Whom oo Un bo 


/C 
Male 
pe 


c 
Female 
o 


€ 
Vegetarians 
c 


m bom tO 
o 


~ 


€ 
Nonvegetarians 
(4 


aD 
LL 


€ 
Not known 
py 

. . 
Arteriolar nephrosclerosis 
c 


C 
Cerebral hemorrhage 
v4 

c 


Data obtained from 850 autopsies (1951-1953), King Edward Memorial Hospital, by V. R. Khanol- 
kar. 


TABLE XV. INCIDENCE OF ATHERSCLEROTIC COMPLICATIONS IN MEDICAL ADMISSIONS TO 
AMERICAN UNIVERSITY HospPITAL, BEIRUT 


1946-1955 1955-1956 1956-1957 


No. admissions per year 1,609 
Arteriosclerotic heart disease 68 
Myocardial infarction 25 
Cerebral thrombosis 8 
Cerebral hemorrhage 6 
Cerebral arteriosclerosis 5 


Total atherosclerotic, % 70 


The mean plasma cholesterol in hospital patients (Sperry-Webb methcd) 
is 225-250 mg. per 100 ml. based on 254 routine determinations in one year 
(ranges <100->400; 90 per cent, 100-400; 80 per cent, 151-350; 50 per cent, 
200-300) .*° 

The dietary intake of fat is probably one of the highest in the world, and 
most of the fat is largely saturated or of monoethenoid acids (butter and olive 
oil). Nutrition surveys have not been done from this viewpont, but analyses 
have been performed on common and popular foods served in hospital; the fat 
content, if anything, is estimated as lower than that in usual diets.°* Although 
living in a cereal-consuming country, Beirutis like fat and douse most foods with 
olive oil and fried butter (Table XVI). They may eat 11% to 2 loaves of bread 
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a meal soaked in oil, and milk fat products and olives are widely used at every 
Nuts and seeds (about 50 per cent fat) are eaten in large quantities. There 


‘e many obese people. 


‘OF CONTENTS OF COMMON AND POPULAR PREPARED Foops SERVED IN AMERICAN 
University Hospital, BEIRUT 


PROTEIN | CARBOHY- FAT | % CAL. 
AMOUNT | CALORIES GM. DRATE GM. GM. | FROM FAT 


getables | 14 plate 295 16 2 : 45 
1 plate 300 yy y 60 
1 plate 453 } é é 74 
70 Gm. 297 te 
100 Gm. 161 98 
100 Gm. 438 62 
150 Gm. 141 32 
1 plate 720 20 
14 plate $15 49 
150 Gm. 521 71 


toe et bet ot bt rt bey ey} 


Se bo bo 
2 OIrOoI wm wre bo 


OW 
bo 


Pherefore, atherosclerosis is common in Beirut; the dietary intake of fat of 
animal and vegetable (olive) origin is abnormally high. 


DISCUSSION 


There is always some question as to the accuracy of statistics and these 
statistics are no exception. Those obtained from autopsy records personally 
are probably accurate, although perhaps not wholly representative of the various 
populations, for autopsy rates varied widely from area to area. The younger 
pathologists interviewed had been well trained and the older ones were eminent 
men in their fields; all were interested in atherosclerosis; and protocols were 


analyzed by one person. Careful dissection of coronary arteries was not usually 


done, however, and the incidences shown may be lower than those actually 
present. Microscopic sections of aortic or coronary plaques were described in 


many protocols in all pl ices. 


It appears from Table IX that the percentage of autopsied patients over 

4() showing ”o aortic lesions or only a few fatty streaks (lipoidosis) was highest 
_ next highest in Bombay, considerably lower in Lucknow, still lower 

in Beirut, and lowest in Manila. The percentage showing extensive or severe 
lesions was highest in Manila, slightly lower in Beirut and Lucknow, half as 
much in Bangkok, and lowest in Bombay. Considering only the most severe 
grade of the disease and including the data of Yeh (Table V1) it would appear that 
calcified aortas or aortas with ulcerated atheromata are found in 6 to 22 per 
cent of autopsies on persons over the age of 40 in the following proportions: 
New York (34 per cent), Lucknow (22 per cent), Manila and Chiba (16 per cent), 
Bangkok (10 per cent), Taipei and Bombay (6 per cent). The economic status 
of the patients undoubtedly varied considerably, although only teaching hos- 
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pitals were visited and most of the patients came from the general wards and 
from lower income groups. In these small series, no racial or religious differences 
were apparent in each locale. 

Dietary fat intake was highest in Beirut, variable in Lucknow and Bombay, 
and lowest in Bangkok, Chiba, and Manila. On these data, no gross relationship 
between the intake of fat and the presence of severe aortic disease or the absence 
of lesions was obvious. 


TABLE XVII. SUMMARY OF COMPARATIVE INCIDENCES OF ATHEROSCLEROTIC COMPLICATIONS IN 
Various Cities, PER CENT OF MEDICAL ADMISSIONS (CORONARY HEART DISEASE AND 
CEREBRAL VASCULAR DISEASES) 


DIETARY FAT 
CITY OR COUNTRY Te CRE: INCIDENCE REMARKS 


Japan 8.6 20+ See text. Coronary: CVA= 1:3 

Taipei Low Statistics not compiled. Coronary: 
CVA = appr 1:4 

Hong Kong y 4.9 Coronary: C 

Manila Coron: 

Bangkok 5-1. . Males: 
Coron: 

Agra 5+ 5 Coron: 

Lucknow Zs Coron 

Bombay 25 $:2 Coronary: 

Beirut ‘ Coronary: 


The accuracy of the statistics based on medical admissions or on other studies 
is open to more questions. Obviously diagnostic accuracy and interest i1 
specific disease varies from place to place. Therefore the material was cho 
from hospitals with staff cardiologists or internists who were familiar with athero 


sclerosis and its complications by reason of training received in one or more of 


the better medical centers in this country or England, and where the quality 
1 


of clinical research appeared satisfactory or good (although everywhere it was 
hampered by lack of funds). Low autopsy rates in some cities of India and in 
Beirut, unavoidable because of local prejudices, undoubtedly influenced diagnostic 
accuracy of such a disease as atherosclerosis. These statistics, such as they are 
and the best available (Table XVII), therefore are only indicative of the presence 
of atherosclerotic complications; the actual frequency may be somewhat higher 
but is certainly not lower. In these data there are no obvious gross correlations 
between national dietary fat intakes and the presence or severity of coronary 
disease or myocardial infarction, either by pathologic or clinical criteria. Com- 
parisons of incidence and mortality between countries with long and short life 
expectancies are naturally misleading when the disease under consideration is 
usually found in later life,especially when hospitals are crowded with infectious 
and parasitic diseases (for example, the cardiovascular death rate in Thailand is 
one of the lowest in the world, but that from malaria is very high). 
Furthermore, no conclusions can be drawn as to national incidences of 
atherosclerosis and its complications. The autopsy and clinical data here re- 
corded were from cities. It is entirely possible that incidences are different in 
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cities and in rural areas. In Japan, for example, the lowest death rates from 
vascular diseases of the central nervous system and heart disease were in the 
largest cities; this situation could as well be reversed in other countries. 

Other factors of interest in the epidemiology of atherosclerosis could not 
be studied. Constitutional factors varied in the six racial groups as much as 
does man himself. Alcohol could hardly be considered; in general, consumption 
was fairly high in Japan, lower in Formosa and Lebanon, and very low in the 
other countries. The consumption of tobacco was, in general, low because of the 
income levels in all countries. Mental stress could not be evaluated. Physical 
activity was consistent with the hot climate; everything moved slowly save in 
Tokyo where activity was reminiscent of New York. There was little obesity 
except in Lebanon. 

Examination of the published and collected data from more than one city 
in two countries, India and Japan, reveals variations from city to city within 
the same country. For example, in Bombay, the rates of moderate and severe 
aortic and coronary disease ranked next to lowest of all areas visited, while in 
Lucknow they were next to highest. Rates of clinical coronary occlusion in per 
cent of medical admissions were 0.66 in Agra, 1.2 in Lucknow, and 1.7 in Bombay. 
In Gunma Prefecture, Japan, moderate and severe coronary sclerosis was found 
in almost half of patients over 50 years of age; in Tokyo coronary sclerosis ac- 
counted for almost a third of all cases of sudden death, while in Fukuoka Prefec- 
ture severe sclerosis was much less frequently found. Likewise, rates of cardiac 
deaths of all types, by prefecture, varied from a low of 47.9 to a high of 82.3 


per 100,000 and of vascular diseases of the central nervous system from less than 


100 to more than 190 per 100,000.*7 Therefore, no single study made in one city 
can be considered as representative of the whole population of either India or 
Japan. Conclusions based on such studies are unwarranted and can be misleading. 

An attempt was made to evaluate the frequency of vascular thromboses, 
as phenomena relating to blood coagulation have been said to be rare in Chinese. 
Only an impression based on the frequency of thrombophlebitis, thromboem- 
bolism, postoperative thromboses, milk-leg of pregnancy and the like was ob- 
tained. In Taipei peripheral thrombotic episodes were rare, and little dicumarol 
was needed (only one case of peripheral vascular disease, incidentally, has been 
seen in several years). In Hong Kong, Manila, and Bangkok they were uncom- 
mon; in Bombay they were fairly common (49 cases in one year in 5,000 medical 
admissions, plus 25 cases of thromboangiitis obliterans). 

There was a considerable amount of hypertension in all countries, in spite 
of the type of patient found on medical wards, but no attempt could be made to 
separate cerebral thrombotic and hemorrhagic episodes into hypertensives and 
normotensives. The validity of including cerebral hemorrhage in a group of 
‘presumably atherosclerotic’’ complications is open to argument. It is generally 
assumed, although by no means proved,*® that atherosclerotic cerebral vascular 
disease causes a local weakening of an arterial wall which leads to aneurysmal 
formation and/or rupture in hypertensive persons. While the most common form 
of cerebral vascular disease in the United States is atherosclerosis, it is possible 
that Oriental people, particularly Japanese, may suffer from other forms, thus 
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accounting for the frequency of cerebral hemorrhage. In that event, these data 
would not apply to atherosclerosis. 

The data on dietary fat intakes are approximate and represent national 
means for the most part and are only indicative of the habits of city dwellers. 
The wide individual variation in India is obvious. In a superficial study such 
as this one, the question always arises: Do those persons exhibiting athero- 
sclerosis at autopsy come from fat eaters? This question can probably be an- 
swered in the negative for Japanese and Thai, but it cannot be answered at all 
for Indians and Chinese, and the answer is doubtful for Filipinos. Furthermore, 
attempts to correlate roughly the type of dietary fat, especially as regards 
essential fatty acids, and atherosclerosis cannot be made for Indians because of 
insufficient data and wide variations in the use of local oils. Transportation of 
food is a problem in all Oriental countries and local products are used almost 
exclusively, except in Hong Kong. The Thai and Filipinos probably get little 
linoleic, linolenic, and other polyethenoid acids while the Japanese use relatively 
much (practically all of their fat comes from fish or sesame and corn oil) and the 
Lebanese, olive oil users, get uncertain amounts from nuts and seeds. Fats of 
animal origin were widely used by some Chinese, Filipinos, Indians, and Lebanese. 

Finally, in view of the relation of certain B vitamins, notably pyridoxine, 
to fat metabolism, an attempt to estimate intakes of B; was made. Few studies 
have been done. Only in the Chinese Army in Formosa was there evidence of 
widespread deficiency of either riboflavin or pyridoxine. In Japan the incidence 
of cheilosis was 2.9 per cent in cities and 7.6 per cent in rural districts. In Hong 
Kong, strangely enough, few deficiency states were seen even in refugees, but 
in Thailand there was quite a lot of nutritional deficiency. Little malnutrition 
was evident in Lebanon. The economies of most countries visited were such that 
there were no middle classes, only rich and poor, and income and wage levels in 
terms of dollars were appallingly low, allowing no luxuries. 

A comparison of the statistics here given with those from comparable in- 
stitutions in the United States and Europe has not been made. It is doubtful, 
however, if any, or at the most, one or two aortas in a series of 100 autopsies 
performed in cities of the United States on persons over the age of 40 would be 
perfectly smooth and devoid of atherosclerosis. Coronary arterial disease with 
occlusion was the cause of death in 10.9 per cent of 7,941 individuals over the age 
of 61 analyzed by Monroe*® in Boston (male:female, 1.5:1), a figure comparable 
to that found by Murakami and his colleagues in Maebashi, Gunma, Japan,® and 
by Sugai in Tokyo.’ In Minnesota, Clawson’s analysis of 50,730 autopsies on 
all age groups revealed 6.07 per cent with coronary sclerosis as a cause of death*’; 
for persons over the age of 60 the number was 10.4 per cent (male:female, 1.2:1). 
Thus, from these data, older Japanese from Gunma and Tokyo and Americans 
from Boston and Minneapolis appear to be comparably subject to coronary deaths 
by autopsy statistics, as do, perhaps, some other nationalities (Table IX). For 
vascular diseases of the central nervous system, Monroe*® found 15.5 per cent of 
patients over the age of 61 suffering, but not all dying, from these disorders, 
almost all atherosclerotic in origin, which places Japanese susceptibility somewhat 
higher (20.9 per cent), although thrombotic episodes (softening) are probably 
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much lower. These two comparisons alone make the hypothesis that atherosclero- 
sis is caused by eating too much fat somewhat tenuous, for most people in Japan 
eat very little fat. 

Nowhere was comparative freedom from atherosclerosis found in such 
proportions as reported by Steiner in Okinawans" or in several races as reviewed 
by Katz and Stamler” and Schroeder*. Except for the studies on Okinawans, 
most of these reports are from the older literature or are not backed up by autopsy 
data. The disease is present in varying, but usually sizeable proportions in 
all races living in the cities visited; its fatal consequences, especially from throm- 
bosis, are now considerably less frequent in all Oriental cities except some of those 
in Japan, than in The United States. 

This study has served to point out that no Oriental race studied is immune 
from aortic atherosclerosis and that severe disease can exist in the Orient in 
appreciable quantities. On the other hand, the almost universal incidence of 
some degree of aortic atherosclerosis seen in Western populations is not found 
in these Oriental people. The study adds nothing new to the idea that coronary 
arterial disease with occlusion is less frequent in most Oriental cities than in 
European ones, but it indicates that the disease exists in larger numbers than 
is often realized, especially in two Japanese cities. It has served to emphasize 
the extraordinarily high incidence and local variations of cerebral vascular ac- 
cidents in Japanese as compared to Chinese and other races. Furthermore, 
it contains suggestions and indications that food habits regarding dietary fat 
bear little relationship to the occurrence of atherosclerosis and its complications. 
And it has pointed out areas for careful ecologic studies which might throw light 
on the pathogenesis of atherosclerosis, a disease which may well be the effect of 


factors other than those considered here. 


SUMMARY AND CONCLUSIONS 


The incidence of atherosclerosis and of its complications was briefly studied 


by autopsy and clinical statistics in eleven Oriental cities. Aortic disease is quite 


common, although varying in frequency and severity from place to place; coro- 
nary and cerebral arterial disease were found everywhere. It is unlikely that 
national habits regarding dietary fat can be considered as sole or major etiologic 
agents, for in some areas low intakes of fat were associated with high incidences 


of disease. 


REFERENCES 


Kageyama, K.: Keio University, Personal communication. 

\ Brief Report on Public Health Administration in Japan, 1956. Ministry of Health and 
Welfare, Japanese Government. 

Sugai, M.: A Study of Deaths in the Aged From the Viewpoint of the Tokyo Medical 
Examiner, Nippon Ijishinpo 1671:39, 1956. 

Yoshimura, S.: An Analysis of Accidental and Sudden Deaths From Several Causes. Proc. 
Jusen Medical Congress, Kanagawa University 58:119, 1956. 

Murakami, M.: Studies on the Pathogenesis of Angina Pectoris, Jap. Circulation J. 20:1, 
1956. 

Murakami, M., Nitani, H., Ishimi, Z., and others: Heart Disease in the Aged, Zasshi Igaku 
12:183, 1957. 


7 >8 
Solune DEGENERATIVE CARDIOVASCULAR DISEASE IN ORIENT. 


Number 3 


js 

8a. 
8b. 
8c. 


9. 
10. 


ER: 
EZ: 
PS: 
14. 
FS: 


16. 
bE: 
18. 
19. 


Murakami, M.: Personal communication. 

Kimura, N.: Treatment of Angina Pectoris, Jap. Circulation J. 20:1, 1956. 

Kimura, N., quoted by Larsen, N. P.: Stress and the Aging Circulation, Am. Pract. & 
Digest Treat. 6:1681, 1955. 

Larsen, N. P.: Diet and Atherosclerosis, Arch. Int. Med. 100:436, 1957. 

Isshiki, T., Asahi Mutual Life Insurance Company: Personal communication. 

Hamashima, Y., Kyoto University, and Nishizuka, Y., Kyoto Prefectura! Medical College: 
Personal communication. 

Yokoyama, T., Keio University: Personal communication. 

Keys, A., quoted by Larsen, N. P.: Personal communication. 

Yeh, Shu: Personal communication. 

Ting, Nong: Personal communication. 

Brief Report by Taiwan Provincial Health Administration, 1953-1954. Taipei, Taiwan, Re- 
public of China. 

Hou, P. C.: Personal communication. 

McFadzean, A. J. S.: | Personal communication. 

Wong, P. C.: Personal communication. 

Committee on Statistics, Philippine Heart Association: The Cardiovascular Problem in the 
Philippines. A Statistical Survey, Philippine Heart J. 2:199, 1954. 

Alimurung, M. M., and Grajo, M. Z.: Heart Disease in the Santo Tomas University Hos 
pital: A Post-war Analysis (1947-1953), J. Philippine M. A. 30:273, 1954. 

Chiaco, M. C., Alimurung, M. M., and Tan, E.: Heart Disease Among Chinese in the 
Philippines, J. Philippine M. A. 32:510, 1956. 

Cordero, N., Llamas-Intengan, C., Camara-Besa, S. F., and Samson, D. D., ed.: An Anno- 
tated Bibliography of Nutrition and Related Topics. Institute of Nutrition and De- 
partment of Physiology and Biochemistry, University of the Philippines, 1953 

Dayrit, C.: Personal communication. 

Prasert Kangsadal: Personal communication. 

Knudson, A., and Yong Chutima: Report on the Nutrition Laboratory, Department of 
Health, Division of Food and Drugs, Bangkok. 

Yong Chutima: Personal communication. 

Results of Diet Surveys in India, 1935-48. Indian Council of Medical Research, 
Delhi, 1951. 

Mathur, K.S.: Personal communication. 

Mathur, K. S., and Wahi, P. N.: Asymptomatic Myocardial Infarction, Indian Heart J. 
3:31, 1951. 

Mathur, K. S., Wahi, P. N., and Pal, D.: Study of Myocardial Damage by Injection Tech 
nique, Agra University J. Res. 3:509, 1954. 

Mathur, K. S., and Wahi, P. N.: Personal communication. 

Padmavati, S.: Personal communication. 

Padmavati, S., Gupta, S., and Pantulu, G. V. A.: Dietary Fat, Serum Cholesterol Levels 
and Incidence of Atherosclerosis and Hypertension in Delhi, India, Am. Heart J. 
56:112, 1958. 

Singh, M. M.: Personal communication. 

Datey, K. K.: Personal communication. 

Nassif, R. E.: Personal communication. 

Department of Dietetics, American University Hospital, Beirut. 
Schroeder, H. A.: Degenerative Cardiovascular disease in the Orient. II. Hypertension 
J. Curon. Dis. (to be published). 
Adams, R. D., in Cerebral Vascular Disease. 


New 


Personal communication 


Wright, I. S. (Chairman), and Luckey, E. H. 
(Ed.), New York, 1955, Grune & Stratton, Inc. 

Monroe, R. T.: Diseases in Old Age, Cambridge 1951, Harvard University Press. 

Clawson, B. J.,in Hypertension. A Symposium. E. T. Bell, (ed.) 1951, University of Minne- 


sota Press. 

Steiner, P. E.: Necropsies on Okinawans, Arch. Path. 42:359, 1946. 

Katz, L. N., and Stamler, J.: Experimental Atherosclerosis, Springfield, III., 
C Thomas. 

Schroeder, H. A.: Is Atherosclerosis a Conditioned Pyridoxal Deficiency? J. CHRon. Dis 
2:28, 1955. 


1953, Charles 


DEGENERATIVE CARDIOVASCULAR DISEASE IN THE ORIENT 


II. Hypertension 
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St. Louts, Mo. (Received for publication March 26, 1958.) 


HERE has been a misconception prevalent among some investigators in 

the United States that arterial hypertension in the absence of renal disease 
is uncommon or rare in certain Oriental countries. The author himself was prey 
to this misconception until recently. Therefore, a personal survey was made in 
the principal cities of seven countries, in 1957, at 13 university teaching hospitals. 
Hypertension was found to be relatively common in Taipei, Hong Kong, Manila, 
Bangkok, Lucknow, Delhi, Agra, Bombay, and Beirut, and was probably a bit 
more frequent in Japan than in the United States, both by autopsy and clinical 


statistics. Each locale will be discussed separately. 


MATERIAL AND METHODS 


The material and methods have been outlined in a previous communication 
dealing with atherosclerosis.'. In post-mortem examinations, left ventricular 
enlargement without valvular disease plus arteriolar nephrosclerosis microscop- 
ically were considered prerequisites for a diagnosis of hypertension; the prior 
existence of elevated blood pressure was confirmatory but was not always found, 


as patients dying suddenly were included in each series. Secondary hypertension 
was diagnosed when left ventricular enlargement, without valvular disease, and 
organic renal diseases—pyelonephritis, congenital renal defects, amyloid con- 
tracted kidneys, glomerulonephritis, and other chronic disorders—were asso- 


ciated with high blood pressure. 

The frequency was also estimated by obtaining statistics on the number 
of hospital admissions or discharges on which the diagnosis of hypertension or 
hypertensive vascular disease was made. Hospital and clinic patients, of course, 
are self-selected; only those suffering from the more severe forms or exhibiting 
complications were admitted to general medical wards of the hospitals visited. 
In these cases, no age distribution was available. In one country, insurance 
statistics were procured, and in others, routine measurements of blood pressure 
on normal persons had been made. All blood pressures so analyzed were measured 
in the sitting position, and disappearance of Korotkoff sounds was taken as the 
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diastolic pressure. The upper limit of normal diastolic pressure was considered 
to be either 90 or 100 mm. Hg, and of systolic, either 140 or 150 mm. Hg in various 
countries, as indicated in the text or tables. 

An attempt was made roughly to compare frequencies of hypertension and 
national dietary habits, especially as concerned sodium chloride. 


RESULTS 


The frequency of primary (or so-called essential) hypertension and that 


associated with organic renal diseases in consecutive autopsy reports personally 
surveyed is given in Table I. The incidence is especially high in Manila. In 
Table II are shown the frequencies of hypertension or hypertensive vascular 
disease based on hospital or outpatient admissions; they are obviously relatively 
high, considering the short life expectancies and the many infectious and para- 
sitic diseases admitted to some of these hospitals. The ratios of cerebral hemor- 
rhage to hypertensive heart disease are also given. 


TABLE I. INCIDENCE OF ARTERIAL HYPERTENSION IN CONSECUTIVE AUTOPSIES FROM TEACHING 
HospitaLs, PERSONALLY REVIEWED, FIveE Cities, PATIENTS 40 YEARS OF AGE OR OVER 


MANILA BANGKOK LUCKNOW BOMBAY BEIRUT 


No. cases 104 100 130 
Male 63 2 82 104 
Female 41 32 18 26 

Primary hypertension (%) 37 ‘ 7 

Secondary hypertension (%) 6 ‘ t 

Apoplexy (No. cases) (6) 1) 

No. autopsies per year 300 


JAPAN 


According to insurance statistics, arterial hypertension is slightly more 
common in Japanese people than in Americans. Furthermore, normal standards 
of blood pressure, unlike those of some other races, appear quite similar to the 
American. In Table III are shown normal standards by age and incidence of 
arterial hypertension in life insurance applicants, compared to a similar group in 
the United States.2 While the mean systolic pressure is lower in young Japanese 
than in young Americans, it rises at a more rapid rate in both men and women 
as age increases; the incidence of pressures over 150 mm. Hg is higher in men at 
the age of 55 and in women at the age of 60. Likewise, diastolic pressure follows 
the same trend in Japanese as in Americans, the incidence of levels 100 mm. Hg 
or more being higher in men at the age of 50 and over and in women at the age 
of 55 and over. The virtual absence of hypertension in young Japanese people 
as compared to Americans is noteworthy. 

That Japanese have long been subject to hypertension is shown by a com- 
parison of systolic blood pressures before and after the war (Table IV).?_ In 1927- 
1929 there was a period of prosperity and growth; in 1947, a postwar depression ; 
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TABLE III. AVERAGE BLOOD PRESSURE AND INCIDENCE OF ELEVATED PRESSURE BY AGE IN 314,975* 
JAPANESE MALE AND FEMALE APPLICANTS FOR LIFE INSURANCE (DATA PROVIDED BY 
T. Issurkr) AND 75,000 AMERICANS (DATA OF DUBLIN AND MARKS) (MM. Hg) 


A. SYSTOLIC PRESSURE 
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AGE UNITED STATES JAPAN UNITED STATES JAPAN 
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Data are compiled from a joint study of 20 Japanese Life Insurance Companies 1953-1954.” 
*Male 269,583; female 45,392. 


in 1953, a partial recovery. No correlations are evident. Furthermore, in the 


‘ 


27 years covered by these studies, there has been some ‘‘modernization and West- 
ernization’’ in the economic and social role of women in Japan in certain classes, 
women taking a more active part in business, politics, and society; this change 
has not affected their systolic pressures according to the statistics. There appears 
to have been a slight but significant decline in mean systolic pressure in the im- 
mediate postwar years when malnutrition was widespread. 

The extraordinary geographic distribution of death from cerebral hemorrhage 
has been discussed in the previous communication.' The high incidence in the 
north, generally decreasing toward the southwest, is well established.?* In 
confirmation, there is, in general, a parallel decline in mean blood pressure in all 
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age groups of life insurance applicants as analyses are made by districts from the 
most northern to the most southwestern. The curves for each age group are 
remarkably similar for both systolic and diastolic pressure and for death rate 
from cerebral hemorrhage.’ In no area has Japan a subtropical climate; it re- 
sembles that of our middle-eastern states except for the far north, which is more 
like northern New England. The districts where cerebral hemorrhage is rife 
are in general rural; where it is lower, urban and manufacturing.* These wide 
variations in the incidence of a disease provide most interesting data for studies 
of environmental influences affecting blood pressure and atherosclerosis. Ac- 
cording to one survey, the death rate from cerebral hemorrhage for persons in 
the fifties in Akita Prefecture (northwest) was 2.29 times the mean rate for all 
Japan; almost as high were those of Iwate and Yamagata Prefectures (north), 
while that of Fukui Prefecture (northern coast, central) was 0.66 times the 
national average, higher than that of the United States but lowest in Japan. 
In Okinawa the rates were 0.32, and in Formosa 0.28 times the Japanese average 
for the age group,® said to be equal to those in the United States and Europe. 
For all ages, Akita Prefecture had a rate over 190 per 100,000, while Osaka had 
less than 100. 

One fascinating correlation has been provided by the studies of Kobayashi 
on the acidity of river water. For the past 15 years he has analyzed waters six 
to twelve times a year from all the rivers of Japan for calcium, magnesium, sod- 
ium, potassium, ammonia, and bicarbonate, sulfate, chloride, nitrate, phosphate, 
silicate, and iron.’ Some of these rivers arise from volcanic rock and are very 
acid. One river has a pH of 2.5 and several of 4.0 or less. The acidity when 
buffered is reflected in the SO,/CO; ratio, which averages 0.35 for the major 
rivers of the world, and is 0.2 for the St. Lawrence, 0.09 for the Amazon, 0.11 
for the Nile and 0.28 for the Thames. One hundred three of 492 Japanese rivers 
show ratios of more than 1.0, and 46 of more than 1.8. Because most of the 
acid rivers are in the northern and eastern part of Honshu Island, Kobayashi, 
an agricultural chemist, decided to compare river water acidity with death rates 
from cerebral hemorrhage. The correlation was quite striking (Table V), the 
provinces showing the highest rates usually having the most acid water.’ Of 
course, one river does not always water one prefecture, nor is there only one 
river in a prefecture. In Iwate Prefecture, for example, death rates from cere- 
bral hemorrhage are very high in the area supplied by the Kitakamigawa basin 
(SO;/COs;, 3.49) and very low along the eastern Pacific coast (SO;/COs, 0.3). 
In fact, the two halves of the City of Tokyo, the west of which is supplied by 
water from the Tama River (ratio 0.36, pH 7.1) and the east by the river Edo 
(ratio 2.92, pH 6.8) are said to show significant differences in rates of cerebral 
hemorrhage, the eastern section being higher.? 

Perhaps an even better correlation is found in the abnormality of river water 
and the death rates from all heart diseases (Table V). There is a relatively 
wide variation from one prefecture to another which has existed since 1899.° 


Again these rates are highest in rural populations in the north and lowest in the 


*For example, death rates for the prefectures of Tokyo, Yokohama (Kanagawa), Osaka, Kobe 
(Hyogo), Kyoto, Fukuoka, and Hiroshima were al! well below the national average (Table V). 
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TABLE V. DeratH RATES BY PREFECTURE AND District FROM HEART DISEASE (1950) AND 
CEREBRAL HEMORRHAGE (1952) AND AcipITy OF RIVER WATER, JAPAN 


DEATH RATES NO. RIVERS 


PREFECTURI 


HEART CEREBRAL | 
DISEASI HEMORRHAGE | ABNORMAL | NORMAL 


Tohoku District (N ) 
Akita > 190 
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Shikoku District (SW) 
Kagawa 
Ehime 
Kochi 
Tokushima 


Total 
Mean 


Volume 8 senna pS ae ea pee © i ae es 
DEGENERATIVE CARDIOVASCULAR DISEASE IN ORIENT. II 


Number 3 


TABLE V—ContT’p 


DEATH RATES NO. RIVERS 


PREFECTURE 
HEART CEREBRAL 
DISEASE HEMORRHAGE ABNORMAL NORMAL so./Co 


Kansai District (Cent. ) 
Shiga 
Nara 
Mie 58. 
Osaka 4 < 2 (0.33) 
Kyoto 5 
Hyogo 
Wakayama (0.43, 0.95) 
Total 
Mean 5 31.5% 0.55E 


Chugoku District (W) 
Yamaguchi 
Shimane 
Tottori 
Okayama 
Hiroshima 


(0 
(0.. 
(0 
(0 
(0. 


nn 


mw 


Total 
Mean 


Totals by prefecture 
Mean 65.7 
a p--= oe 
r (abnormal) 0.629 
P <0.01 


Totals by district 
o 
r (heart disease) 
- EB: 0902 
01 
r (cerebral hemor- 


rhage) 477 
P:.E. 0991 


P 05 


P. E. = probable error. 

Calculated according to King’ and Herdan.® 

Death rates from Heart Disease from Araki, H.: Studies of the Death-rates of Heart Diseases in 
Japan. Report VII. Secular Changes of the Death-rates in Each Prefecture (1899-1951). Tokyo 
Joshi Ikadigaku Zasshi 27:21, 1957. 

Death rates from Cerebral Hemorrhage from Isshiki, T.: Personal communication. 

Data on River Water from Kobayashi, J.* 

Figures in parentheses represent principal rivers. 

SO;/CO; is the ratio of sulfate to carbonate in the water and is an index of acidity. Abnormal 
(sulfate type) rivers are considered those with a ratio greater than 0.6. 

‘‘E"’ means estimated from the ranges given by Kobayashi fcr each river.* 


3 

cities. Of the 46 prefectures in Japan with a mean death rate of 64.2 per 100,000 
in 1950, 9 were over 10 per cent higher, and 5 were over 15 per cent higher than 
the national mean; likewise 10 were more than 10 per cent lower, and 4 were more 
than 15 per cent lower than the national mean. With only one exception high 
rates were in the northern and eastern part of Japan, while the low rates were, 
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without exception, in the central and western part. By district, there are direct 
correlations between death from heart disease, death from cerebral hemorrhage 
and the ratio SO,/COs of river water, although the three relationships are not 
always parallel for each prefecture (Table V). 

Acid waters high in sulfate or chloride will not only tend to carry more 
cations, except calcium, but will also tend to extract metals from igneous rock 
and therefore can be expected to contain more of the trace metals whose sulfates 
or chlorides are soluble. This aspect has not been investigated. In Thailand, 
Bangkok river water has a ratio of 0.06, and the rate of cerebral hemorrhage is 
said to be low.** There was no obivous correlation between cerebral hemorrhage 
rates and sodium content of water.’ 

The dietary intake of sodium chloride has been estimated at 10 to 15 Gm. 
per day per person,’ although hard laborers are said to ingest 30 to 40 Gm. The 
mean measured intake of a group of Japanese aviators was 10 Gm. per day per 
person.'® In the northern part of Honshu Island the daily intake is said to be 
15 to 30 Gm." or 25 to 30 Gm." I was unable, however, to find that any actual 
measurements of urinary sodium or chloride has been made in these salt eaters. 
Hypertension is apparently very common in the interior of northern Honshu 
but not on the seacoast; salt intake is similar in both places''; the daily ingestion 
of seaweed is believed to protect the coast dwellers against cerebral hemorrhage." 
The salt-eating habits so rumored appear to be similar in persons with much 
hypertension and with little. Most of the salt comes from sea water. 


Sasamoto and Yokoyama carefully examined 2,000 bank workers and found 
15 per cent hypertensive, and 1 per cent showing proteinuria. Their criteria 
were a mean arterial pressure (diastolic plus 1/3 pulse pressure) of 110 mm. Hg 


or over.'4 By microscopic section, renal arteriolar changes have been almost 


always found by Kimura,'! so there appears to be nothing about the disease 


peculiar to Japan. 

Death rates from cerebral hemorrhage decreased in all age groups from 1940 
to 1948, after rising sharply from 1935 to 1940. Since 1948 they have risen slightly. 
The change was marked; for men, from 181 to 206 per 100,000 to a low of 120 
(in 1948). Likewise the frequency of elevated blood pressure by age has followed 
a similar pattern? (no data were compiled during the four war years). On the 
other hand, the death rates from heart diseases have remained remarkably con- 
stant from 1925 to 1955, varying from a low of 57.7 per 100,000, in 1935, to a 


*Kobayashi states that from the geologic formation of Okinawa and Formosa one can infer that 
the ratio of sulfate to carbonate will be low, and he notes the low death rate from cerebral hemorrhage. 
Italy, a voleanic country like Japan, has a higher death rate from apoplexy than other European or 
American countries.® 

+If the largest amounts quoted are truly the intakes of these people, that amount is close to the 
limits of the excretory capacity of the human kidney for sodium chloride (300 mEq. per liter or 18 Gm.) 
unless the output of water is high. In normal adults Grant and Reischsman found that 20 to 30 Gm. 
of NaCl added to a normal diet for 4 days caused increase in venous pressure and gainin weight without 


change in arterial pressure.” 
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high of 66.9, in 1938 (latest rate 60.4).* The rates for nephritis and nephrosis, 
which make up the tenth leading cause of death, have declined progressively 
from 107.8, in 1923, to 21.4 per 100,000, in 1955. All cardiovascular and renal 
diseases, however, accounted for only 27.9 per cent of deaths, about half as many 
as in the United States; life expectancy for men was 63.9 and for women 68.4 
years in 1955." 

Therefore, from these data it appears that hypertension is about as frequent 
in Japan as it is in the United States, perhaps more frequent in the strict sense 
of the definition, considering the lower mean diastolic pressures in Japan up to 
the age of 45 and the use of American standards (150/100 mm. Hg) to define the 
state.t The principal fatal consequence is cerebral hemorrhage, which makes 
up the largest single cause of death. Both hemorrhage and hypertension show a 
striking geographic variation which is unrelated to economic conditions, urbani- 
zation, or income level but which appears roughly correlated to acidity, and 


especially sulfate content of river water. 


TAIWAN (FORMOSA) 


Hypertension is a problem in Taipei, being found in 2.1 per cent of all out- 
patients from the Chinese Army’ and over 10 per cent of all hospital patients 
from the general population.'® The recognized importance of hypertension is 
verified by the fact that “hypertensive grand rounds’ have been scheduled 
weekly, since 1948, for teaching purposes at the National Taiwan University; 
five of the 44 publications from the Department of Medicine in the years 1951- 
1956 have been on the subject. Teaching sessions were held for the author at 
the National Defense Medical Center and at National Taiwan University; at 
each, four cases of severe or malignant hypertension were presented. The mean 
blood pressure of urban Chinese, measured during a house to house census, in 
1954,'° is somewhat similar to that of Americans after the age of 50 but lower 
before (Table VI). When broken down into two groups, native-born Formosans 
and Mainlanders recently settled in Taiwan, it was found that the former showed 


higher systolic pressures in both sexes between the ages of 45 to 60 and slightly 


higher diastolic pressures in women at the age of 45. Curves of the Chinese 


*It has been difficult to find adequate statistics giving the percentages of hypertensive and coronary 
heart disease in all cardiac deaths. Analyses by Murakami! of 262 autopsies on persons over the age 
of 70 showed 18.3 per cent with hearts weighing over 400 Gm. and 60.7 per cent with hearts weighing 
over 300 Gm. (possible enlargement considering the small organ weights of Japanese). Systolic pres- 
sures over 160 mm. Hg were found In 54.6 per cent and diastolic pressures over 90 in 58.4 per cent. In 
another analysis 25 per cent of 96 male and 14.8 per cent of 216 female autopsies in persons over the age 
of 60 showed hearts weighing more than 400 Gm. and 61.5 per cent of male and 47.8 per cent of female 
hearts weighing over 300 Gm. In 395 cardiac deaths of all ages coming to the attention of the Tokyo 
Medical Examiner, Yoschimura! found 34 hearts weighing over 400 Gm. (8.6 per cent), 189 deaths due 
to coronary occlusion, 74 due to myocardial degeneration and only 33 with valvular disease. Two- 
thirds of the 60 women in this series and 41.5 per cent of the men died of coronary occlusion. 

tActually, Kanai, in an analysis by a new method of 116,992 insurance applicants and of 42,962 
Japanese and non-Japanese published in the literature, came to the conclusion that normal blood pres- 
sure was established in adolescence and did not change with age.'® If this be so, the incidence of hyper- 
tension in Japanese must be greater than in the United States. 
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MrEAN BLoop PRESSURES OF 6,421 MALE AND 3,308 FEMALE RESIDENTS OF TAIPEI, 
Tarwan (HomE Visits, APPARENTLY HEALTHY PEOPLE), 1954* (MM. Hg) 
AND AGE DISTRIBUTION OF 1,605 HYPERTENSIVE PATIENTS, 1938-1950, 
NATIONAL TAIWAN UNIVERSITYT 


HYPERTENSIVE PATIENTS, 
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*Lin, T., Hung, T., Chen, C. M., and Hsu, T. C.: Studies on Hypertension Among Urban Chinese 
in Taiwan (Formosa). I. Mean Blood Pressure Readings. J. Formosan M. A. §5:131, 1956. 

+Weng, T. C., Chen, J. S., and Tseng, H. H.: Observation Concerning Statistics of Frequency of 
Essential Hypertension in Taiwan University Hospital During the Years Between 1938-1950, J. For- 
mosan M. A. 50:1, 1951. 


mean levels were nearly superimposable upon those of Japanese analyzed by 
Isshiki,! except that Japanese women showed higher diastolic levels after the age 
of 55. 

From 1938 to 1950, the incidence of clinical essential hypertension (over 
150/100 mm. Hg) changed markedly in 122,828 outpatients at National Taiwan 
University surveyed by Weng, Chen, and Tseng, declining from a high of 2.4 
per cent, in 1939, to a low of 0.37 per cent, in 1946, and rising progressively to 


1.4 per cent in 1950.°° This progressive decline occurred most sharply during the 
war years (1941-1946) when emotional tensions were highest but dietary protein 
and fat were lowest.* The discovery of hypertension in outpatients was more 


frequent in the winter than in the summer months (1.6:1.1); Formosa has a 
semitropical climate. The incidence in Japanese outpatients before and during 
the war was 1.75 per cent. 

The incidence of malignant hypertension in Taiwan Chinese civilians ap- 
proximated or exceeded that found in the United States. Of 387 male hyper- 
tensive patients, 17 were in malignant stages (4.4 per cent), and of 167 female 
patients, 10 were malignant (6 per cent). Cerebral hemorrhage was the first 
cause of death in hypertensive patients, with heart failure second,'* the reverse 
of the American situation. Nephrosclerosis accounted for over 20 per cent of 


*Yearly incidences in per cent of new outpatient admissions were as follows: 1938, 2.07; 1939, 
2.4; 1940, 2.3; 1941, 2.33; 1942, 1.48; 1943, 1.33; 1944, 0.91; 1945, 0.87; 1946, 0.37; 1947, 0.66; 1948, 0.72; 
1949, 0 78; 1950, 1.42. 
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uremic deaths, chronic glomerulonephritis for 46 per cent, and pyelonephritis 
for a few per cent. In the Army, on the other hand, malignant hypertension 
was said to be unusual, although four cases were personally seen. Only 23 au- 
topsies were done on Army personnel in Taipei last year; at the National Taiwan 


University there were 174. 

The national death rate, in 1954, was remarkably low, 7.99 per 1,000, com- 
paring favorably with that of Japan.” The rate for vascular lesions of the cen- 
tral nervous system was 51.0 per 100,000, ranking fifth; for heart disease 34.7, 
ranking seventh; and for nephritis and nephrosis 27.4, ranking tenth.2! Thus, 
all cardiovascular and renal diseases make up about 14 per cent of all deaths, half 
the amount of Japan and one-fourth of the United States level. 

The average dietary salt intake of Taiwanese is said to be 10 Gm. per day. 
Much of this comes from soy sauce, which contains 1.0 Gm. in 15 ml. The salt 
is obtained from sea water. 

The senior medical personnel at the National Defense Medical Center were 
trained, for the most part, at Peking Union Medical College; those at Taiwan 
University were trained under the Japanese. Medical personnel who have worked 
both on the mainland and in Taipei state that hypertension occurred not infre- 
quently in China. 

Therefore, it appears that hypertension is quite common in Formosan Chinese 
and in mainland refugees but not as common as in Japanese, although normal 
standards of blood pressure in the two races are quite similar. This finding is 
at variance with long-established rumors. The brain is affected more commonly 


than the heart. 


HONG KONG 

Again the erroneous impression that hypertension is rare in Chinese was 
corrected. It was frequently encountered, both in its benign and malignant 
stages, on the medical wards of Queen Mary Hospital, University of Hong Kong, 
and in general practice. In 10,000 consecutive Chinese patients, 130 exhibited 
malignant hypertension and 654 benign hypertension (7.8 per cent). There were 
225 suffering from cerebral hemorrhage.” The mean blood pressure of adult 
Cantonese was said to be about 100/65 to 70 mm. Hg. Malignant hypertension 
was said to occur at lower blood pressure levels than in Europeans; in fact, a 
pressure of 130/90 mm. Hg caused physicians to suspect renal disease.”** 

In 3,200 autopsies in 9 years, Professor P. C. Hou found 38 cases of malignant 
hypertension (1.2 per cent).% Cardiac hypertrophy and dilatation without 
valvular disease as a cause of death was found 67 times, acute cardiac dilatation 
17 times, and congestive failure only twice. The first is probably hypertensive 
in origin. Hypertension was said to occur not infrequently in Red China.” 

Therefore, hypertension appears to be frequently present in Hong Kong 
Chinese, most of whom (80 per cent) are recent emigrés from Red China. 


*The impression that all clinical manifestations of malignant hypertension may occur at only mod- 
erately elevated levels of blood pressure has been shared by others who have observed cases in China”® 


and Africa.” 
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MANILA 


Hypertension (over 140/90 mm. Hg) is common in patients at the Philippine 
General Hospital, although a systolic blood pressure of 90 to 105 is not uncom- 
mon and is usually not symptomatic. Nephrosclerosis progressing to uremia 
accounted for 0.12 per cent of 8,470 medical admissions (1953-1955), and hyper- 
tension 8.7 per cent, of which 3.9 per cent were called arteriosclerotic hyper- 
tension and 4.8 per cent essential (Table II). In 1949-1953 hypertension ac- 
counted for 34 per cent of all cardiac patients; this proportion is said to have 
increased in the past 5 years.?® Cerebral vascular accidents caused 1.7 per cent 
of deaths. Toxemia of pregnancy is very common. Of 63 men over the age of 
40 autopsied, 27 showed hypertensive changes; of 41 women, 16 were hyper- 
tensive (Table 1). 

Hypertension occurs quite frequently in Chinese in Manila, accounting for 
30.6 per cent of cardiacs and 2.6 per cent of medical admissions to the Chinese 
General Hospital.27. Cerebrovascular accidents and hypertension caused 7.5 
per cent of admissions, with a ratio of CVA/Hypertension of 1.4 and a ratio at 
death of 8.0. These frequencies are greater than in Filipinos.** 

According to an older study by Sison and associates, 59 per cent of deaths 
due to essential hypertension were from cerebral hemorrhage.?’ In 24,503 au- 


topsies from 1908 to 1948, exclusive of the war years, the death rate from hyper- 


tensive complications increased each decade from 0.47 per cent to 2.6 per cent, 
the ratio CVA/cardiac increasing 1.0 to 2.0. In the same period, deaths from 
malignant tumors increased from 2.2 per cent to 5.4 per cent. The mean life 
expectancy, in 1948, was estimated at 56 years. 

The dietary intake of sodium chloride is said to be very high because of the 
heat, although actual measurements by flame photometry on moderate cost 
meals and meals collected for 41 days from seven government institutions showed: 
sodium 3.48 + 1.2 (1.25—6.8) Gm., and potassium 2.25 + 0.7 (0.98—3.97) Gm., 
equivalent to about 9 Gm. of sodium chloride per day but with a wide range 
(3-17 Gm.).*° The salt is sea salt. As there is little refrigeration, all but fresh 
meat and fish are salted. 

Therefore, there is plenty of hypertension in Manila, with heart now being 


affected more than brain; the reverse was true previously. 


BANGKOK 


Only severe cases of hypertension with secondary changes are admitted to 
the medical wards of Siriraj Hospital, but a fair number are seen (Table VII). 
The normal level of blood pressure of soldiers and medical students is considered 
to be 110/80 mm. Hg or higher by survey; of women nurses 100/70.*! Hyper- 
tension (over 140/90 mm. Hg) is said to be increasing since the war. At Siriraj 
Hospital there were 44 deaths from toxemia of pregnancy in 3 years (1947-1949) 
and the national rates were 0.3, 0.3, and 0.1 per 100,000 population. 

The food habits of the Thai have changed little in the past 20 years” except 
that bottled drinks have become very popular, so much so that there is more 
consumed in Bangkok per person (240 bottles a year) than in the United States 
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TABLE VII. INCIDENCE OF SEVERE HYPERTENSION IN MEDICAL ADMISSIONS TO SIRIRAJ HOsPITAL, 
BANGKOK (PER CENT) 


Hypertensive heart disease 
Male 
Female 
Essential hypertension (including malignant) 
Male 
Female 
Cerebral hemorrhage 
Male 
Female 
No. medical admissions 
Male 
Female 
Total, hypertension (%) 
Male 
Female 
National death rate, heart disease, per 100,000 


(190 bottles). Thai, like Chinese and Japanese, live on a modified “rice diet.”’ 
The dietary intake of sodium chloride is quite low (3-5+ Gm. per day), in spite of 


the heat.” 
Therefore, there is plenty of hypertension in Bangkok, with brain and (less 
so) heart being affected. 


INDIA 

Agra.—At the S. N. Medical College Hospital hypertension is quite common 
(Table II), and 23 casesof malignant hypertension were seen in the years 1952-1956 
(0.18 per cent of medical admissions, 13 per cent of hypertensives). Hypertensive 
heart disease makes up 10.8 per cent of cardiacs. Cerebral hemorrhage is more 
common (1.8 per cent of 15,728 medical admissions, 1948-1954). In the con- 
sulting practice of Dr. K. S. Mathur, a cardiologist, 77 cases of hypertension 
(26 per cent) and 15 cases of apoplexy were seen in 1955 and 1956, in a total of 
301 cardiac patients.** The mean blood pressures of a group of normal Indians 
are shown in Table VIII; at older ages they are somewhat lower than those of 
Japanese and Formosan Chinese. About 40 autopsies per year are performed. 
A study of 87 normal teachers and 13 clerks showed 5 with hypertension.*4 

Lucknow.—The incidence of hypertension (over 140/90 mm. Hg) on the 
wards of Gandhi Memorial Hospital is the same as that in Agra (Table II), but 
malignant hypertension is said to be rare, as is toxemia of pregnancy.* In 1956, 
there were 20 cases of cerebral hemorrhage (versus 45 of cerebral thrombosis) 
in 4,444 medical admissions (0.45 per cent). About 40 autopsies are done per 
year, 9 per cent of 100 consecutive ones showing hypertensive changes; these 
were from the lowest economic groups. 

Bombay.—In 1955, of 5,303 medical admissions to King Edward Memorial 
Hospital (4,298 males and 1,601 females) there were 103 cases of essential be- 
nign hypertension, 2 of malignant hypertension, 6 of hypertension with nephro- 
sclerosis, 1 of hypertensive heart disease, and 30 of dissecting aortic aneurysm. 
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There were 6 cases of chronic glomerulonephritis (versus 35 of the nephrotic 
syndrome), 33 of acute nephritis, and 7 of toxemia of pregnancy.*® Hypertension 
makes up 29 per cent of cardiacs according to the statistics of Dr. K. K. Datey, 
a cardiologist, and, up to 1950, comprised 1.8 per cent of medical admissions 
(blood pressure over 140/90 mm. Hg).* 


TABLE VIII. AVERAGE BLoop PRESSURES OF 4,256 NORMAL PERSONS By AGE, AGRA, INDIA 
(mM. Hg) (DATA OF Dr. K. S. MATHUR) 
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Cerebral hemorrhage was less common (0.37 per cent) than cerebral soften- 
ing (0.65 per cent) in a study of 432 cerebral vascular accidents made by Bharucka 
from autopsy material.*® There were 139 cases of hemorrhage, 252 of softening 
following infarction, 13 of embolism, 5 of ‘‘spasm,’’ and 23 of hypertensive en- 
cephalopathy or ‘‘wet brain.”’ Infarction and hemorrhage were found thus in 
90 per cent. 

New Delhi.—As part of a large study administered by the Indian Council 
of Medical Research, Dr. S. Padmavati collected data on the incidence of hyper- 
tension in local groups.**? Of 486 industrial male workers from the Delhi Cloth 
Mills, 28 were found to exhibit elevated blood pressures (over 140/90 mm. Hg) 
on more than one occasion, but of these 15 had only a slight diastolic elevation 
and 7 a slight systolic elevation. Six had benign essential hypertension; all 
were between 30 and 40 vears of age (1.2 per cent). Of 422 persons from a village 
(rural) area, elevation of either systolic or diastolic pressure was found in 9; 4 
had what could be called benign essential hypertension and one, malignant 


*The autopsy datain Table I were confirmed by a more extensive analysis on 850 consecutive vege- 
tarians and nonvegetarians made by Khanolkar.’ Of all patients, 52 exhibited arteriolar nephrosclerosis 
(6.1 per cent) and 22 cerebral hemorrhage (2.5 per cent). Of the 400 showing atherosclerosis of the 
aorta and larger arteries, the incidence of nephrosclerosis and cerebral hemorrhage were 13 and 5.5 


per cent. 
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hypertension (1.13 per cent). In 27 hospital coolies, 22 gardeners, and 25 female 
medical students, no case of hypertension was seen (Table IX).* 

Dietary salt intake varies from one locality to another, as do the intakes 
of protein and fat.** In Bombay it is said to be 5 to 10 Gm. per day, when actual 
measurements have been made. In the interior it is undoubtedly less, espe- 
cially in villages, for salt was once a taxable commodity. Salt fish is unpopular 
and little used. Some sodium comes from the extensive use of condiments which 
often contain relatively large amounts. There is little need for salted meats 
or other foods which are seldom stored. According to a nationwide dietary sur- 
vey, ‘“The consumption of flesh foods is so low that it hardly deserves a special 
mention .... On account of dearth of supply and non-availability of either 
meat, fish, eggs or fowl and poultry, many non-vegetarians, are compelled more 
by circumstances than by inclination or instinct, to practice vegetarianism.” 
The mean intake of flesh foods is less than one ounce a day, and most of this is 
from fish.** The national fat consumption is much lower than that found by 
Padmavati in two spot surveys in Central India and by Mathur and Wahi in 
Agra.! 

Therefore, hypertension was found in all places in India studied, affecting 
heart more than brain. It cannot logically be correlated with excessive dietary 


intake of salt, flesh foods, protein, or fat. 


BEIRUT 

Hypertension was about as prevalent in Lebanese as in Chinese and Fili- 
pinos (Tables I and II). In the American University Hospital during the years 
1946-1957, there were 1,122 cases of hypertensive cardiovascular disease (6.3 


per cent), 480 cases of hypertensive vascular disease (2.7 per cent), and 703 
cases of arteriosclerotic heart disease (3.9 per cent) in 17,864 medical admis- 
sions.*? There were only 66 cases of cerebral hemorrhage during the period, 
so apparently the heart was affected much oftener than the brain. Diagnoses 
were made under the supervision of an American professor of medicine. 


It was not possible to estimate the dietary sodium chloride in this area. 
Undoubtedly wide variations exist from urban to rural people, especially in the 
consumption of meat and fish salted for preservation. In Beirut little salted 
meat was encountered, but the Lebanese like rich foods highly seasoned. It 
was a clinical impression that restriction of salt as a treatment for congestive 
heart failure need not be as severe as practiced in the United States. 

The rural diet is composed of 2 per cent meat, 3 per cent milk, 7 per cent 
fats and oils, 3 per cent sugar 12 per cent vegetables and fruit, and the rest 
cereals and legumes.*® The urban diet is very much higher in meat and oil.' 

Therefore, hypertension makes up one of the important medical diseases 
in Beirut, primarily affecting the heart. 

*After this report was submitted for publication, Padmavati, Gupta, and Pantulu published a 


summary of the study outlined here.*”* The incidence of hypertension in the 486 mill workers was 1.2 
per cent and in 222 men and 344 women from the rural area it was 2.6 per cent. 
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Aside from the interesting suggestion of Kobayshi concerning cerebral 
hemorrhage and the acidity of river water, which may involve trace metals," 
no clue could be discovered which would allow speculation as to the cause of the 
hypertension so frequently found in these Oriential cities. That it was a frequent 
medical diagnosis was undoubted, both clinically and pathologically. There 
was much interest in the disorder in every country, and the measurement of 
blood pressure in the teaching hospitals visited was routine. The interest in 


Japan was engendered by the fact that cerebral hemorrhage is the first cause of 


death. The Indian Council of Medical Research is conducting a countrywide 
study on the incidence of atherosclerosis and hypertension and their relations to 
environmental factors, such as diet, and to blood lipids. The Philippine Heart 
Association is collecting data on these two diseases. Hypertension is being 
treated almost everywhere by the newer drugs, and being well-treated in Japan 
and Manila. 

In several cities impressions were expressed by cardiologists or internists 
that the incidence of hypertension is increasing in the population. A survey made 
in 1933 by the author in five Oriental cities indicated the rarity of ‘‘essential”’ 
hypertension among hospital patients; in fact, only one case was found in 550 
patients examined personally, although 51 “contracted kidneys’’ were described 
grossly in 4,500 autopsy reports.” Life expectancies have been rising steadily, 
and in some areas, rapidly since that time. No conjecture can be made as to 
whether the apparent increase in hypertension is merely one symptom of an ag- 
ing population or is related to some new environmental factor added in the past 
24 years. 

There has been much speculation that hypertension might be related etio- 
logically to the intake of dietary sodium chloride. Although the hypertensive 
kidney is a “‘salt-losing kidney’ and on this basis a hypertensive patient might 
be logically expected to require more salt than a normal person, speculation con- 
tinues as to the causal role of salt.** Strangely enough, few exact studies have 
been made of the average dietary intake of sodium chloride in normal Americans, 
in spite of the widespread use of low sodium diets. Estimates vary widely, from 
4 to 20 Gm. per adult per day.* When measured in Oriental people, dietary 
intakes of sodium chloride either approximated or were less than the ranges com- 
monly accepted for Americans, with the possible exception of Northern Japanese. 
Therefore it was most difficult to ascribe the frequency of hypertension to such 
dietary habits (Table X). Nor was it possible to involve the intake of protein, 


*Dahl has measured urinary output of sodium; the mean excretion was equal to 10 Gm. of 
sodium chloride, with a range of 4 to 24 Gm.” Friedberg states ‘10 Gm. or more,’ with 3 to 6 Gm. if 
no salt is added at the table and salt-rich foods are excluded"; the National Research Council give 10 
to 15 Gm. daily, with 20 to 30 Gm. consumed during heavy work or in hot climates.*° The authors of 
Wohl and Goodhart*® quote various amounts: 8 to 10 Gm. (Odel); 8 to 12 Gm. (Ravdia and Zintel): 
10 to 15 Gm. (Shils); 7 to 15 Gm. (Goodhart). Walker, Boyd, and Asimov estimate 5 Gm. of sodium 
or 12.6 Gm. of salt.47. Thompson and King quote 60-350 mEq. per day, or 3.5 to 20.5 Gm. for various 
races.‘® Weisberg cites various authors with the following amounts: 6 Gm., 4.4-7.0 Gm., 4-12 Gm., 
6-10 Gm., 7-15 Gm., 10-15 Gm. per day, and mean urinary excretions of 6.5 Gm. per day.*? MacBryde 
gives less than 10 Gm.*° Our own measurements of hospital diets showed 5-8 Gm., with urinary excre- 


tions of hospitalized persons usually in this range.*! 
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which in general was lower than that of Western populations and in many cities 
consisted largely of vegetable proteins. However, dietary surveys had not been 
published for some urban groups from which hospital admissions were drawn, 


as discussed in the text. 

Attempts roughly to relate the incidence of hypertension with other factors 
commonly believed to be involved in pathogenesis met with failure. Emotional 
tension was little in evidence in the enervating tropics. No racial immunity 
appeared obvious in this study. ‘‘Westernization,”’ i.e., the adoption of European 
culture, habits, and food, could be immediately discarded as an important factor 
by any discerning visitor. Except among a few of the well-to-do, Westernization 
in this sense was little apparent, for income levels are unbelievably low in all 
these countries. The only obvious Western influences to which all city popula- 
tions were exposed were some public health measures such as chlorination of 
water, the widespread use of bottled drinks, and the presence of motor vehicles. 
The influence on dietary habits is widely overrated. The author himself was 
forced to the conclusion that environmental factors so far unrevealed played the 
leading etiologic role. 

The quality of these statistics is open to some question. It is certain that 
the incidences found are not too high, but they may be lower than the actual 
ones. They were obtained by or under supervision of internists and cardiologists 
familiar with the disease by reason of training in Western countries and are the 
best available. 

One of the most interesting and unexplained results of this study is the pre- 
dilection of hypertension to make its consequences obvious either on the vessels 
of the brain or on the heart in different localities. Thus, cerebral hemorrhage 
as the fatal outcome far outdistanced heart failure (which accounted for over 
40 per cent of American hypertensive deaths before the advent of specific ther- 
apy”) in Japan (ratio over 2), Bangkok (1.9), and Agra (1.3), while cardiac dis- 
ease was predominantin Manila (ratio 0.2), Beirut (0.2), Bombay (0.3), Lucknow 
(0.3), and in the United States (0.4). Civilian Chinese in Formosa and Hong 
Kong were more apt to die of apoplexy than heart failure. Thus it appears that 
cerebral hemorrhage is a much more common outcome of hypertension in the 
yellow and brown races than in Indo-Europeans or Semites, in the cities visited. 
There was no obvious relationship of the amount or kind of dietary fat or salt 
to these consequences of hypertension.! 

Scrimshaw and Bays” have analyzed much data from various countries. 
They conclude that ‘‘the evidence to prove that geographic or cultural environ- 
ments have a significant effect on the incidence of essential hypertension is in- 
adequate.’ The present report lends weight to their conclusion. Considering 
the lower life expectancies and the different states of nutrition in some of the 
countries visited, the amount of hypertension found was surprising to the author. 

This study serves to dispel unproved rumors that hypertension does not 
occur in some Oriental cities. Furthermore, implicit in it is doubt of the widely 
held belief that the fast pace of Western Civilization is causative. Factors, or 
a factor, so far undisclosed, in the environments of all cities may be primarily 


responsible. 
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SUMMARY AND CONCLUSIONS 


The incidence of arterial hypertension and its serious consequences were 
studied in 13 teaching hospitals in 10 Oriental cities. Hypertension was found in 


all places and was a serious medical problem in most. Its presence appeared 


unrelated to crude dietary factors such as the intake of sodium chloride or to 
the obvious influences of Western Civilization. 


The author is deeply indebted to a large number of investigators and physicians whose help 
in these two studies was indispensable. In Japan, to Dr. S. Watanabe, Ministry of Health and 
Welfare, Dr. T. Isshiki, Asahi Life Insurance Company, Professor Jun Kobayashi, Okayama 
University, Dr. K. Kageyama, Dr. H. Sasamoto, and Dr. T. Yokoyama, Keio University, Pro- 
fessor H. Yoshimura, Kyoto Prefectural Medical College, and Professor N. Kimura, Kyushu 
University, Dr. S. Sacon, Womens Medical College, and Dr. K. Sugai, Chief Medical Examiner, 
Tokyo. In Taiwan, Professor Nong Ting and Professor T. M. Peng, National Defense Medical 
Center, Dr. W. Y. Chen and Professor Shu Yeh, National Taiwan University. In Hong Kong, 
Professor P. C. Hou and Professor A. J. S. McFadzean, Hong Kong University, and Dr. P. C. 
Wong. In Manila, Dr. M. M. Alimurung and Dr. A. J. Ramos of University of Santo Tomas and 
Professor B. Barrera and Dr. C. Dayrig of the University of the Philippines, among many others. 
In Bangkok, Professor Prasert Kangsadel and Dr. Pradit Tansurat of Siriraj Hospital and the 
Royal Medical College. In India, Professor P. N. Wahi and Dr. K. S. Mathur, of S. N. Medical 
College, Agra; Dr. S. Padmavati of Lady Hardinge Medical College, New Delhi; Professor V. S. 
Mangalik and Dr. M. M. Singh of King George Medical College, Lucknow; Professor K. S. 
Khanolkar and Dr. K. K. Datey, of King Edward Memorial Hospital, Bombay. In Beirut, Pro- 
fessor Virgil C. Scott, American University. Special thanks are given to those who were so gen- 
erous in allowing me to use their data. Teaching institutions visited for other purposes included 


Chiba University, Kyoto University 
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= ewe usual concept of rheumatoid spondylitis is that it represents a form of 


rheumatoid arthritis. During the past two decades, spondylitis has been in- 
creasingly regarded as a separate entity by European writers.'-* Among the 
reasons cited are the frequent occurrence of spondylitis without arthritis of the 
peripheral joints, the predilection of the disease for men, the differential response 
to treatment with gold or x-ray therapy, and the different results of serologic 
tests for rheumatoid factor between the two conditions.‘ 

Regardless of whether rheumatoid arthritis and spondylitis are separate 
entities, both are associated with heart disease. Valvular heart disease has been 
diagnosed in about 8 per cent of living patients with rheumatoid arthritis.>-7 
In post-mortem studies, valvular disease, as well as pericarditis and myocarditis, 
has been noted in between 21 and 63 per cent.*-" Many times, a positive rela- 
tionship between the heart disease and rheumatic fever could be made clinically. 
In pathologic studies, too, the lesions were often indistinguishable from those of 
rheumatic fever. A similar situation exists in patients with rheumatoid spondy- 
litis, in regard to the clinical and pathologic diagnosis of cardiac lesions.!*-!§ 

During the past decade, rheumatoid arthritis has been proposed as causing 
a specific cardiac lesion distinct from that of rheumatic fever.'? This lesion has 
a predilection for the aortic valve, being manifested chiefly by aortic regurgita- 
tion. Pathologically, it may resemble the granulation tissue found in the sub- 
cutaneous nodule of rheumatoid arthritis. Patients showing such lesions almost 
invariably have rheumatoid spondylitis and frequently (75 per cent) have peri- 
pheral joint disease as well. 


*Chief, Medical Service, Veterans Administration Hospital. Palo Alto, Calif. 


**Attending Physician, Veterans Administration Hospital, San Franciso, Calif. 
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RHEUMATOID SPONDYLITIS 


The propensity to consider cases of rheumatoid arthritis and spondylitis 
together, rather than separately, causes difficulty in extracting data about the 
prevalence of cardiac lesions and the possible relationship of such lesions to rheu- 
matic fever. We decided to study cases in which rheumatoid spondylitis occurred 
without arthritis of the peripheral joints for the following reasons. First, these 
cases may be separated serologically from cases of rheumatoid arthritis in future 
Second, there is less possibility that a specific typical rheumatoid car- 
Third, confusion be- 


studies. 
ditis might account for the cardiac lesions encountered. 
tween past episodes of rheumatic fever and rheumatoid arthritis of the peripheral 


joints is lessened. 


PREVALENCE OF RHEUMATOID SPONDYLITIS IN PATIENTS WITH RHEUMATIC FEVER 


Our interest in this problem began with the incidental observation of 3 pa- 
tients with rheumatoid spondylitis among 135 patients followed after an attack 
of rheumatic fever in adult life. These patients were selected from a sample of 
men who had rheumatic fever during military service in World War II. 
of the follow-up study, routine x-rays of the sacroiliac joints were obtained in 
The complete report of this follow-up study has been published 


As part 


115 patients. 
elsewhere.'® 
The clinical findings of the 3 patients with rheumatoid spondylitis are sum- 
All had x-ray evidence of bilateral sacroiliac arthritis with- 
In each patient, the spondylitis produced 
Of considerable 


marized in Table I. 
out arthritis of the peripheral joints. 
symptoms, with limitation of spinal motion in two patients. 
interest was the fact that one of these patients had combined valvular heart 
disease and another had permanent atrioventricular block. As well-documented 
attacks of rheumatic fever had been observed in each patient, the abnormal 
cardiac findings were attributed to rheumatic heart disease. 


CLINICAL DATA ON 3 PATIENTS WITH RHEUMATOID SPONDYLITIS FROM 135 PATIENTS WITH A HISTORY OF 
RHEUMATIC FEVER DuRING ADULT LIFE 


TABLE I. 


SYMPTOMS/SIGNS OF RHEUMATOID 
SPONDYLITIS 


AGE PAST HISTORY OF 


(YEARS), SEX RHEUMATIC FEVER CARDIAC FINDINGS 


M | Attacks at ages 18 and 28; first fol- PR 0.23 persistent since | Backache 6 years; limitation of 


M 


lowed repeated tonsillitis; second 
followed acute tonsillitis 


Attacks at ages 14 and 35; first fol- 


lowed repeated sore throats; sec- 
ond followed scarlet fever (3 
weeks), was manifested by fever, 
polyarthritis, pericarditis, heart 
murmurs, congestive heart failure, 
anemia 


Attacks at ages 8 and 27; first fol- 


lowed scarlet fever, was accompa- 
nied by erythema nodosum; second 
followed acute tonsillitis (3 weeks); 
five years later throat culture 
positive for beta-hemolytic 
streptococci. 


attack age of 28 


Mitral stenosis and insuf- 
ficiency; aortic ste- 
nosis and insuffici- 
ency; cardiac 
enlargement 


None; (transient systolic 
murmur during rheu- 
matic attack at 
age 32) 


motion spine; x-ray evidence 
of bilateral sacroiliac arthritis 


Backache 4 years; limitation of 
motion spine; x-ray evidence 
of bilateral sacroiliac arthritis 


Backache several months; no 
spine findings; x-ray evidence 
of bilateral sacroiliac arthritis 


HOLLISTER AND ENGLEMAN dimer task 


he prevalence of rheumatoid spondylitis appeared to be higher in these 
patients than chance concurrence might have produced. Accordingly, we decided 
to ascertain whether the converse was true. Was rheumatic fever more likely to 
occur in patients with rheumatoid spondylitis? In order to avoid difficulties in 
distinguishing between rheumatic fever and rheumatoid arthritis, only patients 
with no objective abnormalities of the peripheral joints were studied. 


PREVALENCE OF RHEUMATIC FEVER IN PATIENTS WITH RHEUMATOID SPONDYLITIS 
WITHOUT RHEUMATOID ARTHRITIS OF PERIPHERAL JOINTS 


Records were reviewed of the combined admissions over an 8-year period 
of two Veterans Administration Hospitals (San Francisco and Palo Alto, Cali- 
fornia). Ninety-five patients were admitted with only rheumatoid spondylitis. 
During the same period, and additional 54 patients were encountered with both 
spondylitis and peripheral joint disease. One hundred and two patients with 
rheumatoid arthritis without spondylitis were seen. Neither of the latter two 
groups of patients was included in this study. 

All but 4 of the 95 patients with rheumatoid spondylitis alone were men. 
The median age when seen was 34 years with a range of 20 to 76 years. Some 
patients were seen at the onset of symptoms of spondylitis; others as long as 30 
to 40 years later, the median interval being 8 years after onset of symptoms. 
The principal symptoms were in the spine, though some patients also had involve- 
ment of the hips or shoulders. However, none were included with any chronic 
disease of the peripheral joints, either with or without objective abnormalities 
of these joints. Only routine history and physical examinations were performed, 
no special efforts being made to disclose a past history of rheumatic fever or to 
detect heart disease. 

Twenty-five of the 95 patients with rheumatoid spondylitis had been diag- 
nosed as having rheumatic fever sometime in life. Seven patients had a second 
rheumatic attack. The initial attack occurred at the age of 18 or later in 14 
patients, with 11 being affected earlier in life. The onset of peripheral joint dis- 
ease preceded the clinical onset of spondylitis in 18 patients. In the remaining 
7 patients, spondylitis either began before the first known rheumatic attack or 
was presumed to have done so. Iritis occurred in 14 patients, only 3 of whom gave 
a history of rheumatic fever. 

Three patients were observed during an intitial rheumatic attack in adult 
life which was simultaneous with the discovery of spondylitis. Two of these 3 


patients had atrioventricular block during an episode of migratory, self-limited 
polyarthritis. The other 11 patients with initial attacks in adult life, as well as 
3 patients with recurrent attacks, had been observed in military or veterans 
hospitals. Review of these records indicated that in each case the criteria then 


in use for diagnosing rheumatic fever had been fulfilled. The usual clinical mani- 
festations were migratory polyarthritis following an antecedent illness, carditis 
manifested by heart murmurs, pericarditis, or electrocardiographic abnormalities, 
fever, abnormal laboratory tests (including elevated antistreptolysin titer), and 
other infrequently occurring minor criteria. 
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With the exception of the 3 patients seen during their initial attack, the 
remaining 25 patients were observed from 4 to 52 years after the initial attack 
of peripheral joint disease. The median time was 13 years. Despite this rather 
long period after the initial attack of peripheral joint disease, careful examination, 
including x-rays, failed to reveal any changes of rheumatoid arthritis of the 
peripheral joints. 

The prevalence of rheumatic fever in patients with rheumatoid spondylitis 
appeared to be strikingly increased over chance concurrence. ‘These results sug- 


gested a close relationship between the two conditions. Now the question was 


raised: What is the prevalence of valvular heart disease in patients with spondy- 
litis and what is its relationship to the past occurrence of rheumatic fever? 


TABLE II. CuinicaL DaTA On 95 PATIENTS WITH RHEUMATOID SPONDYLITIS WITHOUT 
RHEUMATOID ARTHRITIS OF THE PERIPHERAL JOINTS 


Physical Examination of the Heart 
Physiologic systolic murmurs 
Valvular heart disease 

Mitral insufficiency 
Aortic regurgitation 
Aortic regurgitation and stenosis 
Aortic regurgitation and stenosis 
(?) Mitral insufficiency 
Aortic regurgitation, mitral insuf- 
ficiency 
(?) Mitral insufficiency 
Hypertension 


Electrocardiograms—A42 cases 
Left ventricular enlargement 
Left ventricular enlargement and atrio- 
ventricular block 
Atrioventricular block 
Atrial fibrillation 
Myocardial infarction, old 


X-ray of Chest—76 cases 
Cardiac chamber enlargement 


PREVALENCE OF VALVULAR HEART DISEASE IN PATIENTS WITH RHEUMATOID SPONDY- 
LITIS AND ITS RELATIONSHIP TO RHEUMATIC FEVER 


The types of cardiovascular abnormality found in these 95 patients are 
indicated in Table II. Physiologic systolic murmurs were heard in 6 patients, 
only 2 of whom had a history of rheumatic fever. One such murmur was heard 
in a patient with a history of myocardial infarction. Definite evidence of valvular 
heart disease was found in 7 patients, the aortic valve being affected alone or 
predominantly in 5. One patient had questionable mitral insufficiency without 
a history of known rheumatic fever. 
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HOLLISTER AND ENGLEMAN 
Electrocardiograms, obtained in 42 cases, were abnormal in 10. One patient 
with a pattern of left ventricular enlargement had hypertension associated with 
chronic glomerulonephritis and renal failure. Two patients had patterns of old 
myocardial infarctions. The remaining patients with electrocardiographic ab- 
normalities had valvular heart disease. 
The 6-foot x-ray of the chest revealed cardiac enlargement in 5 instances. 
Two patients had hypertension, and the remaining 3 had valvular heart disease. 
No significant pulmonary abnormalities were noted. 


CLINICAL DATA ON 7 PATIENTS WITH VALVULAR HEART DISEASE FROM 95 PATIENTS WITH RHEUMATOID 
SPONDYLITIS WITHOUT RHEUMATOID ARTHRITIS OF PERIPHERAL JOINTS 


PAST HISTORY OF 
RHEUMATIC FEVER 


Pericarditis, heart murmur at 
age of 16; EKG evidence 
of carditis at age of 27 


Age 25 


Ages 14 and 36 


ge 


Heart murmur at age of 12 


Fever, pharyngitis followed by 
self-limiting arthritis, 
knees at age of 61 


CARDIAC FINDINGS 


y—since age 
of 16; cardiac enlargement 


Mitral insufficiency 


Aortic regurgitation and steno- 
sis; RV, LV, LA enlarge- 
ment; (?) mitral regurgita- 
tion; PR 0.28 sec. 


Aortic regurgitation; mitral 
insufficiency 


Mitral insufficiency 


Aortic regurgitation 


Aortic regurgitation and 


stenosis; PR 0.25 sec. 


Aortic stenosis and regurgita- 


tion; atrial fibrillation; 
cardiac enlargement; con- 
gestive failure at age 67 


SYMPTOMS/SIGNS OF RHEUMATOID 
SPONDYLITIS 


Back pain 4 years; x-ray evidence 
of bilateral sacroiliac arthritis 


Advanced spondylitis with com- 
plete ankylosis of spine and 
sacroiliac joints 


Back pain 5 years; bilateral sac- 
roiliac arthritis on x-ray 


Back pain 3 years; limitation of 
motion of spine; bilateral 
sacroiliac arthritis 

Back pain 4 years; limitation of 
motion of spine; bilateral 
sacroiliac arthritis 


Advanced disease by age of 54; 
bilateral sacroiliac arthritis 


Advanced disease by age of 67; 
bilateral sacroiliac fusion, 
spinal ankylosis 


The clinical data on 7 patients with valvular heart disease are summarized 
in Table III. A history of rheumatic fever was obtained in 5 of the 7 patients 
with valvular heart disease, 3 of whom had two attacks. 


resembling a mild case of rheumatic fever occurred at the age of 61, after valvular 


In one patient, an attack 
heart disease had already been established. No other attacks of rheumatic fever 
were known to have occurred in this patient. One patient had no history at all 
suggesting a rheumatic attack. Thus, most instances of valvular heart disease 
in these patients might be attributed to rheumatic fever. 

The prevalence of cardiac abnormalities in the two groups of patients with 
rheumatoid arthritis of the peripheral joints is of interest. Among 54 patients 
with both rheumatoid arthritis and rheumatoid spondylitis, 2 had frank valvular 
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heart disease. One patient had stenosis and regurgitation of both mitral and 
aortic valves; the other had aortic stenosis. Five patients in this group had 
physiologic systolic murmurs, 1 had abnormal T waves on the electrocardiogram, 
and 1 had first-degree atrioventricular block (probably associated with arterio- 
sclerosis of the coronary arteries). Among 102 patients with rheumatoid arth- 
ritis alone, 3 had frank valvular heart disease. Two patients had mitral regurgi- 
tation; one had mitral regurgitation and aortic stenosis. Eight patients had 
physiologic systolic murmurs, and 2 had abnormal T waves in the electrocardio- 


gram (associated with coronary arteriosclerosis in 1). 


DISCUSSION 

A prevalence of less than 3 per cent of rheumatoid spondylitis in our series 
of patients with rheumatic fever in adult life does not rule out chance association. 
The exact prevalence of spondylitis is not known with any certitude, but one 
longitudinal Scandinavian study found less than 0.3 per cent of men affected.'® 
In another study, concurrent rheumatic fever, valvular heart disease, and rheu- 
matoid spondylitis in 19 adult patients were ascribed entirely to rheumatic fever.?° 
Permanent, though slight, changes were described in the peripheral joints of a 
few patients as well as subcutaneous nodules. Response to salicylates was good, 
but response to x-ray therapy poor. However, the criteria mentioned were 
scarcely adequate to establish the entire syndrome as being due to rheumatic 
fever. 

Reviewing cases with proved rheumatoid spondylitis affords a later, and 
more fruitful, vantage point for establishing the prevalence of rheumatic fever. 
The present study indicates that over 25 per cent of patients with isolated spondy- 
litis have had attacks strongly resembling rheumatic fever at some time in life, 
chiefly after adolescence. Two other reviews of large series of cases of spondy- 
litis (but without eliminating patients with peripheral arthritis as well) reached 
similar conclusions. Although 28 per cent of 1,035 cases of rheumatoid spondy- 
litis seen at the Mayo Clinic had rheumatoid arthritis of the peripheral joints, 
an additional 22 per cent had episodes of transient arthritis without residuals.”! 
Sixty-seven per cent of a series of 100 cases of spondylitis had a history of affec- 
tion of the peripheral joints, but only 30 per cent showed permanent changes of 
rheumatoid arthritis.!2 The meaning of such episodes of transient peripheral 
joint disease often is not clear. Besides the spine, the shoulders and hips are the 
only joints ordinarily affected by rheumatoid spondylitis. The differential diag- 
nosis between rheumatoid arthritis and rheumatic fever leaves much to be desired, 
but time generally helps to distinguish between them. In our cases, the passage 
of considerable periods of time without evidence of permanent joint disease 
favors rheumatic fever. 

Valvular heart disease has been consistently found whenever large series 
of cases of rheumatoid spondylitis have been reviewed. One of the earliest 
studies, from Scandinavia, found 10 cases (2.8 per cent) among 352, a compara- 
tively low prevalence.'® Two recent American studies have revealed a higher prev- 
alence (8 of 142, 5.6 per cent and 6 of 100, 6 per cent) than the earlier study.'’*'® 
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In the present study, an incidence of 7 cases (7.4 per cent) of valvular heart dis- 
ease among 95 is comparable to the other American studies. These all resemble, 
both in frequency and type of valvular heart disease encountered, similar studies 
of valvular heart disease in patients primarily affected with rheumatoid arthritis 
of the peripheral joints. 


To what extent can the cardiac abnormalities found in patients with rheu- 


matoid spondylitis be attributed to rheumatic fever? In the present study, 5 


of 7 cases occurred in patients with past histories of rheumatic fever, and there 
was suggestive evidence of such a relationship in a sixth patient. Two other 
cases (of 3 with spondylitis among 135 patients with rheumatic fever in adult 
life) had cardiac abnormalities attributable to rheumatic fever. A similar relation- 
ship was found in the Scandinavian study mentioned above. Eleven of the total 
of 16 cases of clinical heart disease (8 of 10 with valvular heart disease) were 
found in patients with a history of acute rheumatism." One of the recent Ameri- 
can reviews found a history of rheumatic fever in 70 per cent of patients with 
valvular heart disease, and 40 per cent of all with cardiac abnormalities, as 
opposed to 8 per cent of those with no heart disease. Three of 6 patients with 
valvular heart disease in another recent review had a history of rheumatic fever.'® 
An additional 4 patients with spondylitis were observed during an accute episode 
of rheumatic fever accompanied by carditis. Of 5 patients with aortic regurgi- 
tation referred for surgery in whom rheumatoid spondylitis was found, 2 had 
pathologic findings consistent with rheumatic heart disease, and a third patient 
gave a history of transient polyarthritis following a surgical wound infection." 
The clinical data suggest that most instances of valvular heart disease with 
rheumatoid spondylitis are due to rheumatic fever. The premise may still be 
held that a specific type of rheumatoid carditis causes some valvular lesions in 
patients with spondylitis, but this lesion is probably the exception rather than 
the rule. Serologic tests for rheumatoid factor were made in one study." In 
each case of rheumatoid spondylitis, the results of the sensitized sheep cell test 
were negative. Further correlation of clinical observations of heart disease, 
joint disease, and spinal disease with appropriate serologic tests may clarify 
the intricate relationships between rheumatic fever, rheumatoid arthritis, and 


rheumatoid spondylitis. 


SUMMARY AND CONCLUSIONS 


Three patients with rheumatoid spondylitis were observed among 135 fol- 
lowed after an attack of rheumatic fever in adult life. Two of these patients had 
clinical heart disease. This observation raised the question of the relationship 
between rheumatic fever, rheumatoid spondylitis, and the valvular heart disease 
accompanying the latter condition. 

Records were reviewed of 95 patients with rheumatoid spondylitis without 
involvement of the peripheral joints. Twenty-five of these patients had a history 
of self-limiting polyarthritis indistinguishable clinically from rheumatic fever, 
which was usually the stated diagnosis. In 2 of 3 patients observed during such 
an attack, transient atrioventricular block had been demonstrated. Seven definite 
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cases of valvular heart disease were encountered in these 95 patients. Aortic val- 
vular involvement was most frequent. Six of these 7 patients had a history com- 
patible with rheumatic fever, 3 having two attacks. 

While carditis typical of rheumatoid arthritis is an established pathologic 
entity, this lesion is probably comparatively infrequent in patients with rheuma- 


toid spondylitis. The present study, as well as others, suggests that most cases 


of valvular heart disease associated with rheumatoid spondylitis may be at- 
tributed to rheumatic fever. 
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INTRODUCTION 


NVESTIGATIONS into possible relationships that certain blood groups bear to 

the incidence of stomach cancer have been intermittently conducted ever since 
Landsteiner,' followed by Von Decastello and Sturli,? discovered characteristic 
differences between the blood of individuals belonging to the same species. 
Several names are especially identified with the past research in this field. Aird, 
Bentall, and Roberts,’ reporting on numerous cases in various parts of England 
and Scotland, concluded that patients suffering from stomach cancer belonged 
in higher percentage to Group A than to any other group; and Hollander and 
colleagues arrived at a similar finding from Swiss population figures. In the 
United States, data presented by Buckwalter and associates,’ in 1956, lend sup- 
port to the indication that some biologic association between gastric cancer and 
Group A exists. In 1953, Mayo and Fergeson® could discover no corresponding 
relation when considering the gastrointestinal tract as a whole. 

In general, the statistical results obtained to date by reliable authorities 
have been impressive enough for them to believe that the association of Group A 
with the greater incidence of stomach cancer could not have arisen by chance. As 
vet, however, no one has been able to go further and specify definite causal factors. 
The present writers have sought new information from available mass data. 


MATERIALS AND METHODS 


Our primary material consists of data maintained by the Division of Cancer 
and Other Chronic Diseases, Connecticut State Department of Health, during the 
four-year period 1950 through 1953. Of 1,146 recorded cases of stomach cancer, 
concerning which the division sent special inquiries to the appropriate local 
general hospitals or tumor clinics, requisite blood group information was obtained 
on 892 cases (Table 1), making the sample reasonably adequate in size. Patients 

*This paper was in partial fulfillment of work leading to the degree of Master of Public Health at 
Yale School of Medicine, Department of Public Health, New Haven, Conn. 
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are not routinely blood typed in Connecticut Hospitals, therefore this group 
consisted primarily of those receiving surgery. Minor annual differences in the 
ABO distribution were determined to be statistically insignificant (chi-square). 
Of the 892 cases included in this series, 834 (93.5 per cent) were histologically 
proved; of these 834 histologically proved cases 791 (95 per cent) were 
adenocarcinomas. 

There were no statistically significant differences, among the specific (O, 
A, B, AB) blood groups in either the age of sex distributions as determined by 
chi-square analysis. 

Control data came from the donor registration cards pertaining to 75,904 
persons, constituting approximately one-fourth the total number who had volun- 
teered to give blood under the auspices of the Connecticut (Red Cross) regional 
program in the above period. Although the daily operations at the program’s 
headquarters in Hartford, where the cards must remain intact for quick reference 
at all times, rendered a homogeneity test impracticable, the director advises that 
year-to-year variation in the respective blood group percentages would be 
negligible over so short a span as four years.* The foregoing controls seem to 


typify well the corresponding healthy segment of the Connecticut population. 


The over-all distribution manifested by the adopted control agrees reasonably 
with that stated by Hervey, Diamond, and Watson,’ in 1951, based on 141,774 in- 
dividuals outside Connecticut and with data on 193 emergency room accident 
patients, furnished by Connecticut general hospitals (Table II). 


TABLE I. OBSERVED AND EXPECTED FREQUENCIES* OF BLOOD Types OF DIAGNOSIS FOR STOMACH 
CANCERS (EXPECTED FREQUENCIES ARE IN PARENTHESES ) 


BLOOD TYPE 1950 1951 5 195. TOTAL 


(77) 75) : : 95 (99) 344 
(90) 118 (115) 401 
ZT (25) 24 (2 ‘ 32 111 
(8) 4 36 
892 


0.416 


*The expected frequencies were computed by determining thece!l frequencies that would be ex- 
pected if there were no relationship between the two variables. 


It is not in the least surprising to find that relatively small differences be- 
tween large series of cases are statistically significant. The test of significance 
between the Connecticut controls and those of Hervey and associates is based 
on a total of 217,678 cases. Suffice it to say that regardless which control group 
was used, the results and conclusions would have been the same. It seems reason- 
able to use Connecticut controls for Connecticut patients. 


*Data were supplied through the courtesy of Victor G. H. Wallace, M.D., Director Connecticut 
Red Cross Regional Blood Program. A comparison of this series with those donating blood, in 1957, 
has been recently reported in the Connecticut State Medical Journal, Feb., 1958, p. 142. 
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Whether the donors are absolutely typical is not certain, yet the use of 
multiple control groups does give a partial answer to this question. It is un- 
fortunate that no data are available as to the age and sex distribution of the 


controls, for if the population at different ages has a different blood-type distribu- 


tion, as might occur if there were different ethnic compositions at the different 
age levels, then the results here reported might be attributed to this fact. 


ras_eE I]. BLtoop Tyre DISTRIBUTION IN CONTROL GROUPS STUDIED 


NATIONAL BLOOD* CONNECTICUT RED CROSSTt CONNECTICUT ACCIDENT 
DONORS PROGRAM BLOOD DONORS CASES 
BLOOD TYPI 


NUMBER PER CENT NUMBER PER CENT NUMBER PER CENT 


64581 45.53 33174 43 92 47.67 

A 57807 40 30601 40... 64 33.16 
B 5 9 8864 11 31 16.06 
\B : 3 3265 4.30 6 asa 
Total 100 75904 100.00 193 100.00 


x? 220.84 P < 0.001 in comparing National Blood Donors Program with Connecticut Red 
Cross Blood Donors 

X? = 6.97 P = 0.077 in comparing Connecticut Accident Cases with Connecticut Red Cross Blood 
Donors 

Geographic blood group variability in the United States,’’ George W. Hervey, Sc.D., Louis K. 

Diamond, M.D., and Virginia Watson, M.S. 

7Supplied by Dr. Victor Wallace, Director, American National Red Cross, Connecticut Blood 
Center 


PABLE IIIT. Britoop Types or CONNECTICUT PATIENTS WitH STOMACH CANCER 


CONNECTICUT CANCER 
PATIENTS DISTRIBUTION OF CONTROLS* DIFFERENCES IN 
BLOOD TYPI 2 PER CENT FROM 
(B)-(C) 
NUMBER PER CENT NUMBER PER CENT 
(C) 


O 38.57 33174 43.7 
\ 96 30601 40... 
B 2.44 8864 13 
\B 3 4.04 3265 4.. 
otal 01 75904 100 


If the difference between all four blood groups are compared, then X? = 10.65 and P = 0.014, 
If the comparison is made for blood groups O and A alone, then X? = 10.09 and P = 0.003. 


+Controls are Connecticut Red Cross Blood Donors. 


STATISTICAL METHODOLOGY 

In this series of cases (Table III) an over-all test of significance (X?) was 
applied to the total data leading to an over-all significance level of 0.014. The 
differences in proportions for the individual blood groups were studied with the 
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results indicated on Table IV. This analysis shows a highly significant difference 
in the ratio of blood types O and A and no significant difference in the ratio of 
blood types B and AB. The method of analysis used primarily in the literature 
when analyzing ABO blood groups and stomach cancer has been to consider the 
ratio of blood group A divided by blood groups A plus O. The validity of con- 
sidering this ratio alone depends on demonstrating that the total shift in the 
blood groups is significant and that this shift is wholly dependent on changes 
occurring in the relative proportions of blood types O and A. The data presented 
here are in accord with this hypothesis. Therefore, the analysis of the ratio A 
to A plus O was carried out. For purposes of comparison this ratio is analyzed 
by X? as shown in Table III and will be used in the section on results and discus- 
sion. The calculation of X? accomplished by way of expected cell frequencies 
calculated from the marginal totals can be found in any standard statistical text. 


TABLE [V. DIFFERENCES BETWEEN PERCENTAGE OF BLOOD GROUPS FOR STOMACH CANCER 
PATIENTS AND CONNECTICUT RED Cross BLoop Donors 


STOMACH PATIENTS DONORS 
BLOOD TYPE “s 


NUMBER PER CENT NUMBER PER CENT 


O 344 38:57 33174 43.71 0.003 
A 401 44.96 30601 40.31 0.004 
B 111 12.44 8864 11.68 0.447 
AB 36 4.04 3265 4.30 0.711 


The probability values shown in this table were derived by using the critical ratio technique for 
differences between proportions or percentages. 


RESULTS 


Analysis of these data (Table III) indicates that among the cancer patients 
38.57 per cent fall into the O blood group and 44.96 per cent belong to the A blood 
group; this results contrasts with that obtained in the controls, where blood group 
O predominated. Expressed in percentages this difference is -5.14 for the O blood 
group and + 4.65 for the A blood group. The probability of obtaining by chance 
a shift equal to or greater than that observed in our series is less than three in a 
thousand, (P <0.003) when one relates the O and A blood groups independently. 
These data confirm the results found in other series; i.e., Aird, Bentall, and 
Roberts,’ Kgster, Sindrup, and Seele,* Buckwalter and associates,> Mueller,® 
Hollander and associates.‘ 


DISCUSSION 


That the explanation for this phenomenon may ultimately prove to be at 


least partly genetic develops from investigations by Aird* who amplified his 
thesis in a report to the Royal Society of Medicine.'® Aird believes heritability 
to be unpromising as the sole basis for speculating on the reasons for the type of 
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association previously described, maintaining that the variegated ethnologic 
origins that lie behind the present English and Scottish populations introduce a 
severe interpretive limitation. In application to our material, on the other hand, 
it would be preferable to let this matter wait for future clarification. Aware that 
the Connecticut population is also diverse from the standpoint of ancestry, 
descending from English, Irish, Polish, and other East European stock, it would 
not be advisable to rule out heredity as a possible dominant key to the explana- 
tion. Investigations by Macklin," strongly supported by Késter, Sindrup, and 
Seele,’ suggest that heredity does contribute to the incidence of gastric carcinoma. 


A second hypothesis presented by Aird, Bentall, and Roberts?’ is that antigen 
A could offer a slight but definite susceptibility to, or the antigen O offer a slight 
but definite protection against cancer of the stomach. Aird pointed out that 
such a theory would offer pathologic difficulties. Our data can add nothing 
either to the support of or the criticism against this theory. 

Sheppard” has suggested that if blood antigens offer either susceptibility 
to or protection against stomach cancer one of the potential factors to be taken 
into consideration is that of ‘‘secretors’’ versus ‘‘nonsecretors.”’ It has been 
demonstrated by several investigators and extensively described by Race and 
Sanger™ that about 75 per cent of all white people secrete their ABO antigens 
leaving about 25 per cent so-called ‘‘nonsecretors.”’ It was further shown by this 
group that these adult secretors are Le (a-) inferring that this faculty is associated 
with the Lewis group of red blood cells. Wiener and Belkins'™ suggest that this 
ability to secrete is already established at birth. They feel that this ability to 
secrete is controlled by a single gene, S, dominant in effect. This relationship 
who believe that 


15 


had already been established by Friedenreich and Hartmann, 
these substances are either lipoidal or water soluble mucopolysaccharides. 
Hartmann!’ indicates the average antigen concentration of 25 different organs 
and fluids within the body in which these mucopolysaccharides have been demon- 
strated. This suggests further investigations of the relationship between blood 
types and other cancer sites. Race and Sanger" have suggested that there must 
be a great difference between these secretors, who are constantly swallowing large 
quantities of these blood group substances, and the nonsecretors who are not 


capable of bathing similar organs with the same substances. It seems clear that 
if the antigen A offers a susceptibility to stomach cancer, it would be advisable 
to determine the relative frequency of secretors in both stomach cancer patients 


and controls. This, as yet, has not been done for the series of cases reported in 
this paper. 

Another concept is the possible relationship between free hydrochloric acid 
and gastric cancer, pernicious anemia, and the ABO blood groups. K@ster, 
Sindrup, and Seele® in their investigations showed that the frequency of achlo- 
rhydria is very high among patients with blood group A and very low among pa- 
tients in blood group O. Similar data were found when patients with pernicious 
anemia were investigated giving added emphasis to the possible relationship to 
and the interaction of a factor that might possibly be found in the mucopoly- 


saccharide secretors. 
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It would seem essential in the epidemiologic approach to any disease that 
once a relationship or association is presented with such authority as to be gener- 
ally accepted, the possible explanations of this relationship be investigated to 
the extent of current capacity. A relationship between the ABO blood groups 
and gastric carcinoma has been found. Several alternative explanations of this 
relationship have been presented. One must now proceed to test these hypotheses 
either to confirm or contradict them. The first step necessary to accomplish this 
is the assembling of data on the ABO blood groups for larger numbers of stomach 
cancer patients. If possible, incidence rates by blood type should be obtained. The 
incidence rate of gastric cancer has been investigated and established for Con- 
necticut,'® and has already been classified by age and sex. These data offer the 
best opportunity for further subclassification by the ABO blood groups. If 
such could be accomplished and a significant difference found between blood 
groups, it would greatly strengthen the previously assembled data and suggest 
further areas for research. 

If any blood substance is actually pathogenic, it would be remarkable if the 
stomach were the only site of action when this same material contacts other 
body areas in varying concentration.'? There may, of course, be some particular 
susceptibility of the stomach which is not shared by other organs. The Con- 
necticut Cancer Record Registry which receives reports for almost all cancer 
cases occurring throughout the State offers, therefore, a unique opportunity 
to investigate the relationship of the ABO blood groups for all sites of cancer. 


SUMMARY 


1. A review of the foreign and domestic literature has shown a greatly 
increased interest in the relationship of the ABO blood groups and gastric cancer. 

2. A study of stomach cancer cases reported to the Connecticut Cancer 
Record Registry from 1950 to 1953 was undertaken. A total of 1,146 cases were 
found and information as to blood type was obtained on 892 of these cases. 

3. Data on a total of 75,904 Connecticut Red Cross blood donors was col- 
lected over a period of almost one year and used as controls. This group was 
drawn from the same ethnologic and geographic areas as were the cancer patients. 

4. The relative frequencies of blood groups O and A was shown to be inversed 
to a statistically significant degree for cancer patients and controls. No signifi- 
cant change was observed in the relative frequency of blood groups B and AB. 

5. Several hypotheses were presented and further investigations were 
suggested to study some of the possible explanations for this statistical 


phenomenon. 
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SEQUENTIAL CLINICAL TRIALS 


Irwin D. J. Bross, Ph.D. From the Cornell University Medical College* 
New York, N.Y. (Received for publication June 7, 1958.) 


INTRODUCTION 
Y purpose here is to discuss a class of techniques called ‘‘sequential pro- 
cedures’ which are sometimes useful in clinical trials. In an effort to 
improve communication | will use an informal question-and-answer style: 


Q: What is a sequential procedure? 
A: Ina broad sense, a sequential study is one where the investigator tries to 


profit from the experience he accumulates as the study goes along. Thus, 
a study is done in a sequence of steps (or ‘‘stages’’). At the completion of 
each stage the researcher pauses and reviews what has happened up to this 
point. After considering what has already occurred, he makes decisions 


about the next stage. 
What kind of decisions are you talking about? 
I will be mainly concerned here with a decision as to whether to stop the 
trial or to go ahead with it. However, there are other decisions which can 
be made in this step-by-step or sequential fashion. For example, the dosage 
of a drug can be increased or lowered, or other changes in protocol may be 
made. 
That hardly seems like a new idea. 
Oh it isn’t—almost any good investigator intuitively uses a sequential ap- 
proach. The statisticians have simply taken a familiar idea and put it to 
work in an explicit and systematic fashion. The rules of the game are written 
out so that the investigator has an objective guide for his decisions and does 
not have to rely entirely on his personal judgment. The formalization of 
this old idea is a comparatively new development which dates back to World 
War II and the work of Abraham Wald.! The original application was to 
sampling inspection of incoming lots of such things as ball bearings or am- 
munition. 
*Department of Public Health and Preventive Medicine, The New York Hospital-Cornell Medical 
Center, supported in part by grant from Rockefeller Foundation. 
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That seems like a long way from the clinical trial of a new drug. 

It is, and naturally the original procedures designed for industrial inspec- 
tion have to be adapted to the much different situations encountered in the 
medical field. Sometimes the older devices cannot be fitted into the clinical 
trials so we have to develop new ones. One of the factors that has hampered 
the use of sequential methods in medical research has been a lack of appre- 
ciation of this very point: statistical methods have to be tailored to fit 
the actual clinical situation, and sequential procedures are no exception to 
this rule. 

I take it then, that sequential procedures have not been an unqualified suc- 
cess in the medical field. 

No they have not. The sequential trials which have been published in the 
medical literature can be counted on your fingers. However, the current 
trend toward the controlled clinical trial as an instrument for evaluation of 
new drugs (and other therapeutic measures) is likely to lead to a wider use 
of sequential methods. So at least a nodding acquaintance with the notion 
of a sequential procedure should be of use to an experimenter or a critical 
reader. 

Why do you think that these methods will come into wider use? 


Largely it’s a matter of costs, not just dollars and cents but costs in time and 


effort as well. Thus suppose we have a sound protocol for testing chemo- 
therapeutic agents for cancer that calls for a fixed number of patients to be 


tested on each compound. In certain favorable situations sequentialization 
of the protocol may do two things. First it may give a trial which is just 
about as good as the original ‘‘fixed sample size’ protocol insofar as de- 
tection of promising agents goes. Second it may cut the average sample 
size required per agent by as much as 50 per cent. Cutting the work load 
may save money, or it may permit more agents to be tested with available 
resources. This is especially important nowadays because of the developing 
bottleneck at the clinical trial stage. 

You say that ‘‘sequentialization” of a protocol can sometimes save money, 
time, and effort. What do you mean by “sequentialization’”’? 

If we start with a good protocol based on a fixed number of patients for 
each test agent we may be able—without drastic changes in the original 
protocol—to add a stop-or-go sequential scheme. 

What’s that? 

A stop-or-go scheme is simply a rule which, at each stage, tells us whether 
to go on with the test of the particular agent or to stop the trial. Such a 
scheme presupposes that the patients enter the study, either individually 
or in batches, over a period of time so that the total series can be regarded 
as a sequence of smaller sub-experiments or stages. For example, if the 
original protocol called for a series of 30 patients, the patients might come 
into the study at the rate of 6 per month over a 5-month period. If some 
assessment of the response to the test agent of the first 6 patients can be 
made within the first month, then this information may be used as the basis 
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for a stop-or-go rule. Depending on the initial results we might either con- 
tinue the trial or stop it. Notice that with sequentialization there will be 
different numbers of patients tested on the different agents. 

But what’s the point of the stop-or-go scheme? 

If the investigator makes a clinical trial of a number of agents some of them 
will be duds—no better than the agent in the control series—while others 
will be promising. Of course, there is usually a favorable report on an agent 
from laboratory animal studies before it would be considered for clinical 
testing, but even so most of the agents are likely to turn out to be duds in 
human beings. So what we would want to do is to drop the duds as soon 
as possible, to use the minimum number of patients on the duds. At the 
same time we would usually want to carry the promising agents through 
the full test. 


A HYPOTHETICAL CLINICAL TRIAL: FIXED SAMPLE SIZE 


You have said that a stop-or-go scheme aims at using as few as possible 
patients on dud agents and at the same time doing a full test on promising 
agents. But I don’t see how a stop-or-go scheme can work since you don’t 
know in advance which are duds and which are not. If you did, you wouldn’t 
have to do a clinical trial at all. 
I think the easiest way to see how a stop-or-go scheme works is to watch one 
in operation. To keep things simple, I will have to use a rather unrealistic 
example, a very small hypothetical study, if you do not mind. 
Well I do not care much for hypothetical studies. 
Neither do I. However the little hypothetical study will serve to illustrate 
some principles of sequentialization that carry over to actual studies. Per- 
haps I can build a plausible setting for the example. Let’s suppose that 
the response to the agents under test is to be assessed by a complex and 
possibly erratic chemical determination on blood samples. This lab work is 
the limiting factor of the study since the doctor can run only 6 determina- 
tions a week. He plans to run 3 determinations on patients receiving the 
test agent (Drug A) and 3 on control patients (Drug B) where the allocation 
of patients to the drugs is randomized. He feels that 9 patients (i.e., 3 
stages or weeks) will provide an adequate test of the agent. Before we 
consider sequentialization of this study plan, let us examine a possible method 
of analyzing the fixed-sample (9-patient) trial. 
Isn’t the 9-patient trial too small for any valid analysis? 
The study ts smaller than would ordinarily be desirable, but even with 9 
patients we can set up a legitimate significance test which will correspond to 
the customary (two-tailed) 5 per cent level test. Moreover the significance 
test will be ‘‘distribution free’’—we will not need to assume that the meas- 
urements will be normally distributed, for example. This is how it works. 
Let us suppose that an effective agent acts to /ower the laboratory read- 
ings. Then if we compare the measurement for a patient given Drug A 
with the reading for a control patient we will say there is an “‘inversion”’ 
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if the patient given Drug A has a higher reading. Now in a given week 
(stage) there will be 9 possible comparisons since each patient given Drug 
A can be compared with each of the 3 control patients. The total number 
of inversions in this stage may therefore be any number from 0 to 9. With 
an effective agent we would find only a few “‘inversions,’”’ perhaps one or 
two. What would we expect to find with a dud agent? 

| thought I was asking the questions. 

Well it is an easy question to answer if you know the trick. First let us 
replace the original observation by its rank (1.e., the smallest measurement 
would have rank ‘‘l’’), since the rank order of the observations is all that 
matters here. Second we write down al/ the possible outcomes that might 
occur. For any outcome we have written down we can determine the num- 
ber of inversions. These steps are shown in Table I. 
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Now if the test agent is a dud (and if we randomize), then each of the 
possible outcomes is equally likely to occur. Since there are 20 possible 
outcomes in all there is a probabillty of 0.05 (i.e., one chance in twenty) 
that a given outcome will occur. So we can find the chance that a given 
number of inversions (say ‘‘U”’ inversions) will occur by: 

sa pape Number of outcomes with U, inversions 
Probability of U, inversions = 
: Total number of outcomes 
This step is summarized in Table II. 
From Table I] we can see what will happen if the test agent is a dud. 


For instance, we see that only 5 per cent of the time will we find no inversions 
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from a dud agent. Sixty per cent of the time (0.60= 0.15 + 0.15 + 0.15 + 
0.15) we would find between 3 and 6 inversions. 

So much for the first stage. I think you can see that if we let Up be 
the number of inversions in the second stage then we would have the same 
probabilities for Ug as for Ua. Are you following so far? 

[ suppose so. Just give me a while to study Tables I and II. Where is this 
all leading? 

The next step is to see what happens (always assuming the agent is a dud) 
to the total number of inversions in the first two stages; call this Uap (e., 
Uap = Ua+ Up). If the stages are independent, that is, the results of one 
stage do not affect another stage, we can get the answer by a little addition 
and multiplication. 
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To do this we set up Table III. In the horizontal stub we write the 
number of inversions in the first stage (U4) and the probability, P’, (in 
twentieths) of Ux. This will allow us to work with whole numbers instead 
of fractions. In the vertical stub we do the same for the number of inver- 
sions in the second stage (Ug). To get the numbers in the body of the table 
we simply multiply the probability (P’) for the row by the probability for 
the column. For example Up = 3 and Ux, = 2, then P’ for Ug = 3 and for 
Ua, = 218 2X 3 = 6 it the table: 

From Table III we obtain Table IV by adding up the numbers along 
the diagonals (indicated by dotted lines in Table II]). This gives us the 
probability (in four hundredths) of getting a total of Uas inversions in the 
first two stages. Thus for Up = 0 and U, = 3, P’= 3. Weadd the numbers 
3, 2, 2, 3 (along this diagnonal) to find Uag = 3 hasa P’ = 10. 


TABLE IV 


18 TOTAL 


1 400 


40) 
40) 


This same device can be used for any number of stages. Thus in Table 
V we put Ux,g in the horizontal stub and Uc, the number of inversions 
in the third stage, in the vertical stub. Proceeding as before we find the 


probabilities for the total number of inversions in all three stages, Uagc. 
These are given in Table VI. Note that the total in Table IV, 8,000, repre- 
sents the number of ways in which a Uage can be achieved. 

All right so far? 


I can see the arithmetic but I do not see why you do these multiplications 
and additions or what, if anything, you have accomplished. 

These arithmetic steps follow from the basic rules for probability; this is 
explained in Appendix I. As for what we have accomplished, well, we are 
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TABLE VI 


Uasc 0 1 ; 3 4 5 6 7 8 12 ‘ 14 
22 45 84 143 222 321 435 549 654 735 777 


Prob 1 3 
Cum P .0001 .0005 .002 .004 .010 .020 .038 .066 IG: zee ce AG 597 


Uarc 19 y 21 yy 23 24 26 27 TOTAL 


Prob 
Cum P 68° F 83 894 962 980 £990 .996 998 .9995 .9999 1.000 


321 22% 143 45 22 ¢ : 1 8000 


now all set to construct our test of significance. For this we use Table VI. 
In this table we have added a column labeled Cum P (‘‘Cumulative Prob- 
ability’) which gives us the chance that Uage or fewer inversions will occur. 
Notice that for Uagc = 5 the value of Cum P is 0.020. From this we can 
set up a rule for rejection— a rule which will tell us when to reject the (Null) 
hypothesis that an agent is a dud. Thus suppose that we use the rule for 
rejection: reject the (Null) hypothesis that the test agent is a dud if U,ge is 
5 or less. In other words, if Uage is 5 or less we will say that the test agent is 
not a dud. Of course, we will sometimes be mistaken, now and then we will 
say an agent is not a dud when it happens to be a dud. How often will we 
make this kind of mistake (i.e., a false-positive conclusion) if we use the 
above rule? 

From Cum P we see that 7f an agent is a dud we will make this false 
claim about 2 per cent of the time. Notice that this considers only depar- 
tures in a favorable direction (so it is called a one-tailed test). Most of the 
common significance tests are two-tailed tests (i.e., pick-up departures in 
either direction). The significance test presented here can be easily con- 
verted to a two-tailed test by rejecting if Uanc is 23 or more (in which event 
the risk of rejection under the null hypothesis would be 2 X 0.02 = 0.04). 
Hence, a two-tailed test based on inversions corresponds approximately 
to the usual 5 per cent level (two-tailed) statistical test. Notice also that 


we have really made just one major assumption in the whole process, namely 


that we have random samples. 

But I| still do not see what this has to do with sequentialization. Is this 
significance test based on a full trial of 9 patients? 

Yes, this is a fixed-sample test. But we are now ready to see what happens 


if a stop-or-go scheme is added to the protocol. 


SEQUENTIALIZING THE HYPOTHETICAL CLINICAL TRIAL 


It still bothers me that there are only 9 patients in the trial. 

Remember this is just an example, a working model if you like. The ques- 
tion “how big a series (fixed sample) is needed for an adequate test of an 
agent?’’ is an important one, but to answer it would take us too far afield. 
However, whatever size sample is judged adequate we can apply the same 
principles of sequentialization which will use in this example. So in that 
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sense we will now assume that 9 patients would provide an adequate trial 
in our hypothetical example. We will also suppose that we would be inter- 
ested in those compounds which we can demonstrate are not duds (using the 
rule of rejection derived above). 

Well all right. 

Now what do we want from a stop-or-go scheme? First we would want to 
carry through a full trial those agents which will subsequently turn out to 
be ‘‘significant’”’ by our rule for rejection. Second, we would like to drop 
those agents which will not make the grade at an early stage of the study 


after the first stage for example. 
But you do not know which agents will be ‘“‘significant’’ if you only know 


what happens in the first stage. 

No we do not. But we can spot agents which are not very likely to turn out 
to be “‘significant.’’ Suppose that an agent has 6 inversions in the first 
stage, then it cannot turn out to be significant by our rule for rejection 
(which allows at most 5 inversions in all 3 stages). So we might as well 
drop this agent. 

Oh, I see. And if an agent accumulated 6 or more inversions in the first 
two stages it could be dropped at this point. 

Yes, and there you have one possible stop-or-go rule: drop an agent if, 
at any stage, it has a total of 6 or more inversions. 

With this rule, any agent which could possibly pass the test would get a 
full trial so that, so far as “‘significant’’ agents go, the protocol plus the 
stop-or-go rule would have the same performance as the original scheme. 
At the same time we could cut the work load a bit. 

How much would you save? 

To see this we can go back to the tables we have previously calculated. 
Consider Table I]. With the ‘‘6-and-out’’ stop-or-go rule we would drop 
35 per cent of the duds after the first stage. To see this we add up the proba- 
bilities for the Ua’s where we would stop the trial: P(Drop after first stage 
if dud) = 0.15 + 0.10 + 0.05 + 0.05 = 0.35. When some of the agents are 
dropped after the first stage, Table IV is modified. We can draw a line to 
indicate the stop rule for the first stage (the vertical solid line in Table IV). 
In adding along the diagonals of Table III, we do not count numbers to 
the right of the solid vertical line. We can also draw a solid diagonal line 
to indicate the stop rule for the second stage. Adding up the numbers below 
this diagonal line gives us: 

P(Drop after second stage if dud) = 

30+ 35+ 36+ 33+ etc. 202 
= 0.505 
400 400 
Finally note that: 
P(goes into second stage if dud) = 1—P(Drop after first stage if dud) 
= 1—0.35 = 0:65 
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P(goes into third stage if dud) = P(goes into second stage if dud) 
P(Drop after second stage) 
= 0.650 — 0.0505 
0.145 
For a Dud 
Probability of Stopping — Probability of Continuing 
Stage at Stage to Next Stage 
1 0.350 0.650 
0.505 0.145 
1.000 


So that the mean sample size for dud agents (VSS if dud): 

MSS if dud = no. observations per stage X [1 + P(goes into second stage if 
dud + P (goes into third stage if dud)] = 3 & [1+ 0.650+ 0.145] = 5.385 
Hence instead of using 9 patients on dud agents, as in the fixed sample plan 
we would use, on the average, about 514 patients and thus save about 40 

per cent of this work load. 

Can you save more than this with some other stop-or-go rule? 

Yes, if we are willing to lose a small proportion of the agents which would 
be significant in a full trial. For example, we could set the stop rule in the 
first stage at 5 instead of 6. It would be rather rare for an agent to give 5 
inversions on the first stage and no inversions at all in the last two stages. 
We can try various stop rules and calculate their performance from the tables. 
Thus the MSS for duds with the stop rule set at 5 in the first stage instead 
of 6 would be about 4.75 patients. 


PROS AND CON 


[ can see how a stop-or-go rule provides an automatic, mechanical way to 
stop the trial of an agent. But it seems like a blind and brainless way to do 
research ... it doesn’t leave any room for the investigator's personal judg- 
ment. 

This depends on how the rule is used. If the rule is taken as a ‘‘command- 
ment” to be rigidly followed, then your objection would apply. I would 
prefer to think of it as a guide. For example, suppose an agent performed 
rather poorly most of the time but achieved an occasional spectacular result. 
Then, even if the stop rule said to drop the agent, the investigator could 
continue it in the trial. A stop-or-go rule, or any other routine procedure, 
should not prevent a researcher from keeping his eyes open for the unusual. 
What about the final decision about the agent. The significance test is based 
only upon the main response variable, but there is likely to be much more 
information obtained in the clinical trial. There may be other measures of 


response, and there would be information on toxicity or side effects. Is 


this additional information to be ignored? 
Not at all. In fact, this is why I have emphasized the stop-or-go feature 
rather than the use of the sequential procedures in testing hypotheses or 
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making decisions. For the agents which run through the complete trial, 
the investigator would probably want to make a more extensive analysis 
and to utilize whatever other information is available in making his recom- 
mendations. In other words, the clinician can use the stop-or-go scheme to 
save work, but he can deal with his final data just as he would if he had done 
the fixed-sample-size study. 

But then it could happen that agents which would have showed up as sig- 
nificant in the extensive analysis would be dropped in an early stage. 

Yes, this is the price that is paid for the reduction of the work load. How- 
ever, ordinarily there would be a fairly close relationship between the re- 
sults by the “inversion” test and results by other analyses. So there may be 
a substantial cut in work load for a comparatively rare loss of agents which 
would have turned out to be significant by the more extensive analysis. 
If the researcher is concerned about this he can reduce his risk by using, say, 
the equivalent of a 10 per cent probability level in his stop-or-go scheme, 
although he intends to work at the 5 per cent level in his final analysis. 
Are there any other “hidden costs’’ of sequentialization? 

Yes there are. The sequential schemes require continuous processing of 
the data since the information must come through in time to use it in sub- 
So it takes additional administration effort to set the scheme 


sequent stages. 
up and to keep it working smoothly. For this reason the sequentialization 


may lead to some haste and confusion, possibly to deterioration of data 
quality. It should never be forgotten that sequentialization is really of 
secondary importance. 

Why do you say that? 

I think the primary responsibility of the clinical investigator is to obtain 
reliable, high quality data. After the study plan is set up to vield good data 
the investigator can worry about cutting costs. But to save money by lower- 
ing data quality would be ‘‘penny wise, pound foolish.” I don’t think that 
a gimmick like sequentialization should divert the researcher’s attention 
from his primary task. For this reason I would not recommend sequentiali- 
zation for the neophyte or for a study where essential protocol is not yet 
worked out. I think it is a mistake to try to sequentialize any clinical trial 
without first considering whether the situation is favorable or not. 

What is a favorable situation for sequentialization ? 

That is hard to say. One good omen is if, after setting up a fixed sample 
scheme, it breaks up easily and naturally into a sequence of stages. Then, 
too, the information from one stage should be processed in time for it to 
be available for subsequent stages (though not necessarily the very next 
stage). When it takes a long time for the response to the agent to be as- 
sessed, such as often happens in the chronic diseases such as cancer or heart 
disease, this makes it very difficult to set up a sequential scheme. There 
are other signs and portents that indicate whether or not a situation is ripe 
for sequentialization but the acid test is a preliminary run with a sequential 
scheme. Without an actual trial of the scheme it is hard to say what bugs 


will turn up. 
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Number 3 


Q: 
A: 


That is pretty vague. Can you be more definite? 

We can put it this way. I would see the greatest utility for sequentializa- 
tion in more or less routine screening of new agents. For example, if a doctor 
is running a continuing clinical trial of analgesics or other agents and if a 
stop-or-go scheme fits neatly into his existing routines, then they are prob- 
ably worth a trial. I think it is important that the study be well organized 
and have strong central direction. I would be chary about sequentializing 
a cooperative study if, for example, some participants might delay sending 


in reports. 


OTHER USES OF SEQUENTIALIZATION 


@: 


The purpose of sequentialization, as you have presented it, seems to be to 
drop dud agents out of a clinical trial as soon as possible. Is this all that 
the method can do? 

No, there are other uses for sequential schemes in clinical trials. However, 
I will not be able to do much more than mention these other possibilities. 
For one thing, there is a second way to reduce the work load; we could cut 
short the trial of agents with spectacularly good performance. In other 
words, we can set up a slightly more complicated stop-or-go rule which will 
stop the trial of agents which either do poorly or else do especially well. 
For example, in the example of section II we could use a rule such as: Stop 
if there are no inversions after the second trial. I have not emphasized this 


type of stop rule because I think that ordinarily we would not save much 
work with such a rule; such agents would be rather rare, and very often 
we would like to have additional information on the performance of such 
agents. Sometimes, though, the saving in time might be important if im- 


mediate action were planned if a good agent turned up. 


Are there other uses? 

Yes, we can sometimes save work and time by a very different strategy: we 
may try to increase the amount of relevant information that we obtain from 
each patient in the series. For example, suppose we are trying to estimate 
the relative potency of an analgesic agent with respect to morphine and we 
use dosages of morphine around 10 mg. Now if we chose a dosage of the 
test agent which will give us about the same response as this dose of mor- 
phine, we will have a somewhat better estimate of relative potency than if 
the response to the test agent is much higher (or much lower) than the 
response to morphine. At the start of the study we have to guess what 
the equivalent dosage of the new agent will be, but as the study progresses 
we can adjust the original dosage up or down so as to get a response more 
nearly equal to that of morphine. In this way, for a given number of pa- 
tients we can get a better estimate of a relative potency.‘ To distinguish 
this type of sequential rule we might call it a ‘‘move rule’’ (as opposed to a 
stop-or-go rule). 

If you succeed in matching responses you would, in fact, have a direct 
estimate of relative potency since you would know the dosage equivalent 


of 10 mg. of morphine. 
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Yes, the scheme could be used as a method of estimation, but in practice 
its main importance is to ‘‘centrally locate’ the observations. In other 
trials we are interested in achieving maximum response rather than a match- 
ing response. Here, too, we can use a “‘staircase’’ of dosages to try for maxi- 
mum effect (if we assume that this comes at the maximum tolerated dose). 
Could you give an example? 

Well I can give an instance where sequentialization might have helped but 
where it was not used. In a controlled clinical trial of 6 mercaptopurine in 
acute leukemia in children a fixed dosage schedule was employed. After 
the trial it was suggested that a drastically increased dosage schedule would 
have produced better results so a trial with this new schedule is now under- 
way. In a sense this second trial would have been unnecessary if each 
patient had been given his maximum tolerated dose in the first trial (by 
raising the dosage, by steps, until side effects appear and then backing down 
the staircase until they disappear). If there is good reason to believe that the 
maximum response occurs at the maximum tolerated dose, then this scheme 
would save work. However the assumption may be questioned. 

Are there other places where sequential ‘‘move rules’’ might be used? 

Yes, | will give one more example. When combination therapies are em- 
ployed (i.e., two or more drugs given simultaneously) the problem is to 
find optimum dosages for the combination of agents. Potentially some 
sequentialized schemes suggested by Box’ might be used to explore the re- 
sponse surface. These schemes employ a strategy much like the one you 
would naturally use to find the top of a mountain on a dark, foggy night. 
You would simply keep headed in the direction in which the slope was 


greatest (‘‘steepest ascent’). 


SPECIAL PROBLEMS IN SEQUENTIALIZATION 


OF. 


Can sequential schemes be used if there is a long delay between the time a 


patient enters the study and the time the response is determined? I am 
thinking of the kind of situation that occurs in evaluating therapies for 
cancer where it may take years to say what really has happened. 


Delayed response is a serious but not impassable obstacle to sequentializa- 
tion. Yet it is in just this situation where the potential time-saving feature 
of sequential schemes may be of most importance. It is helpful here to 
distinguish between short-term and long-term response. For example, the 
agents now used to treat acute leukemia in children produce a ‘“‘short-term”’ 
response, ‘‘remission,”’ within a month or two. The ‘‘remission’’ may con- 
tinue for a year or more, and so the duration of remission or the survival 
time for the patient is a “‘long-term’’ response. If we are interested in 
“short-term’’ response—either in itself or as a possible indicator of “‘long- 
term’’ response—then we might employ this measure as the basis for a 
sequential plan. Another possibility is to use what information is available 
on the “long-term” response even if it is incomplete. 

How could you do this? 

Take survival for example and suppose a paired trial is run with one patient 
on Drug A (test agent) and the other on Drug B (control agent). If the 
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patient on Drug A dies first this is an ‘‘inversion”’ whereas if the patient on 
Drug B dies first this is a ‘“‘noninversion.’’ There is, however, the diffi- 
culty that the outcomes for the pairs become known in a different order 
than that in which the pairs enter the study. Consequently, there may be 
a bias introduced if ‘“‘tied’” observations are disregarded. For example it 
might be that more patients would be alive at 3 months for Drug B but that 
by 12 months the situation would be reversed and hence Drug A might be 
substantially better in the long run. However, using a sequential scheme 
based on the order in which the pair outcomes are determined would lead 
us to drop Drug A. 

Q: Let’s go back to an earlier point you made, the risk of dropping a promising 
agent with a stop-or-go scheme. How great is this risk? 

A: First of all we must remember that with the fixed-sample scheme, there is 
also this risk. The stop-or-go rule is chosen as to have relatively little effect 
on this risk. However, it is important to have some idea of the magnitude 
of this risk, and there are two ways to approach this question. The first is 
theoretical. You will recall that in section II we calculated the chances that 
a dud would get dropped. We might do essentially the same thing for an 
agent which wasn’t a dud. For example, we might postulate that the agent 
was fully effective on 50 per cent of the patients and was a dud on the rest 
of the patients. Alternatively, we could proceed more empirically. If the 
investigator has previously tested a number of agents and has turned up 


a promising compound he might use the data on this compound. The pro- 
cedure, which is like that of section II is illustrated in Appendix IT. 
Q: One last question. If I want to find out more about sequential schemes 


where can I go? 

Preferably to an experienced statistician since it may be a poor idea to pick 
a scheme out of a book or a paper. However, I have appended a short list 
of references which includes some of the published papers where sequential 
methods were used.* The ‘‘inversion’’ stop-or-go schemes are easy enough 
to construct on a do-it-yourself basis (Appendix III). 
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APPENDIX I 

The operations in section IT stem directly from the 3 basic rules for probabilities.2 Let A and 
B be “events” and let P(A) represent “the probability that event A occurs” or “the probability 
of A.’’ Then: 

Rule Ia: P(A and not-A)= 0 

Example: for a comparison of a single treated with a single control observation in a situa- 
tion where ‘‘ties’’ do not occur: 

P(an inversion occurs and an inversion does not occur) = 0 

Rule Ib: P(A or not-A)= 1 


In the situation Ia: 


P(an inversion occurs or an inversion does not occur) = 1 

Rule Ic: 0< P(A) < 1, ie., P(A) is 0, 1, or any value between. 

Rule II: If two events are independent the following multiplicate rule holds: 
P(A and B P(A) X P(B) 


Example: to obtain the entries in the body of Table III the probabilities in the stubs are 


multiplied. 

Rule III: Wf two events are mutually exclusive (i.e., cannot both occur) then the following 
additive rule holds: 

P(A or B) = P(A) + P(B) 

Example: To obtain the probability that Un takes a given value the probabilities of the 
combinations of U4, and Up, which lead to the given value of Uap are added together. Notice 
that in Table III the cases where Us + Up = 3 (say) appear in a diagonal of the Table. Hence, 


by adding along the diagonal P(Uan = 3) will be obtained. 
TABLE A-I. Basic DATA. 
RESULTS (TUMOR WEIGHT, GM. ) 


EXPERIMENT CONTROL NUMBER OF INVERSION 


Rw bo bho bh Nee WwW Ww bo 


Noe bo 


This data can be used to set up a table analogous to Table IT. 
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APPENDIX II 

The following example illustrates the use of empirical data to estimate the chance of missing 
an effective agent (the ‘“Type II error’) or the chance of not missing such an agent (the ‘‘power’’). 
I have no clinical data to use here so as the next best thing I will use some data from a cancer 


chemotherapy animal screen.* 


NUMBER OF OUTCOMES PROBABILITY OF U 
NUMBER OF INVERSIONS (U) WITH U INVERSIONS INVERSIONS 


0 ae 
1 e374 
y. 33 
3 BY: 


Total 00 


From this, a table analogous to Table III may be constructed. 


TABLE A-III 


Ua 
P’ 


and similarly 


6 TOTAL 


1 36 


TABLE A-V 


1 2 
4 


Ae Pies s o 4 
c §7 10,7 8 


, i 4 
716.720 16 
7 


rs 
7 
4 7 
ie 
a J 
ee 716 20 16 
4 
1 


, 7 


4 
* 
8 
7 
8 
7 
a 


y 7 8 10 8 


Zz 


1 
7 


giving 


*With the kind permission of Dr. Phillip Merker. 
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TABLE A-VI 


9 ToraL 


216 
The performance is summarized in Table A-VII. 


PaBLE A-VII PERFORMANCE OF TEsT (STANDARD COMPOUND) 


PROBABILITY OF REJECTING PROBABILITY OF CONTINUING 
AT STAGE lO NEXT STAGE 


0.0000 1.0000 
0.0278 0.9722 
0.2778 


Over-all 0.3056 


Table A-VII can be compared with Table VII. It shows that there is very little chance of 
stopping the trial (i.e., only a 3 per cent chance) if the agent is as effective as the standard. How- 
ever the over-all chance of missing an agent as good as the standard is 28 per cent which suggests 
that the fixed sample-size procedure should use more animals. 


APPENDIX III 


rhe construction of a stop-or-go rule based on the number of inversions can easily be con- 
structed on a do-it-yourself basis without using the auxiliary tables (e.g., Table I-VII). How- 
ever to see the performance of a scheme the tables are needed. The following steps will lead to 
a stop-or-go scheme which will lose no power relative to the original fixed-sample plan but may 
save some time and effort. 


Step I.—Set up a suitable fixed sample scheme consisting of m stages (m = 3 in section IT) 
with n, control observations and n, observations on the test agent at each stage (nm; = no = 3 in 
section IT). 

Step IJ.—Enter Table III-1 with n, and np and read the expected number of inversions in 
a stage Ej and the variance in a stage V;.. Thus for ny = no= 3, E;= 4.5 and Vj = 5.25. 


Step IIT.—Calculate the expected number of inversions, E, and the variance, V, for m stages 
from: 


3(5.25) = 15.75 
Step 1V.—Calculate the critical number for the fixed sample study (U m*). For a significance 
test corresponding to the customary two-tailed 5 per cent level test: 
Um = E-— 2VV= 13.5 — 2 ¥ 15.75 = 13.5 — 7.94 = 5.56 
The value of U,,* obtained from the above formula may not be an integer. To be conservative the 


decimal fraction would be dropped. Thus in the above example U m* would be taken as Um* = 5. 


Step V.—Employ the stop-or-go rule: Stop the study where the number of inversions at any 
stage exceeds U*. 

Although this step-by-step procedure provides a rule it does not give the performance of 
the rule. The investigator is advised to use the table method of section I] and Appendix IT to 
study the performance of this rule. 
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TABLE III-1. EXPECTATIONS AND VARIANCES FOR A STAGE 


NUMBER OF OBSER- 
VATIONS IN THE 


NUMBER OF OBSERVATIONS IN THE CONTROL SERIES (no) 
TEST SERIES (n;) 


24 
60 


27 
72 


10 t y 2! 30 35 
21:62 3 5 ) 85.0 105 


The entries are calculated from: 


Non;(Mop + ny; + 1) 


12 

See Mann, H. B., and Whitney, D. R.: Ona test of whether one of two random variables is sto- 
chastically larger than the other, Annals of Mathematical Statistics 18:50-60, 1947. 

Table III—1 may also be used if the stages do not have the same no and n;. 


In this case E and V 
are obtained by summing the Ej;’s and Vj's directly. 


This method may also be employed in adjusting 


the final significance test if observations are lost due to patients dying, moving away, or refusing to 
abide by protocol. 


Editorial 


PROBLEMS IN BIOLOGIC RESEARCH IN SCHIZOPHRENIA 


The history of biologic research in schizophrenia does not constitute 
a particularly distinguished chapter in the annals of medical research. The 
numerous papers published over the years on the biologic aspects of schizo- 
phrenia reflect perhaps more than anything else the fact that the research was 
frequently carried out in poorly equipped laboratories by inadequately trained 
personnel, often without an appreciation of the importance of nutritional state, 
of proper control observations, and of careful patient evaluation and selection. 
This particular view at once emphasizes the basic deficiencies which have char- 
acterized much of the research in the past in this area and indicates the remedial 
measures which must be taken to permit meaningful research programs to be 
developed. There are many indications that some of the above-mentioned 
deficiencies are being eliminated. A heightened awareness and interest in the 
problem of mental diseases are evident in the medical community, among many 
scientists, and among the public at large. Thus, we find more time devoted to 
the teaching of psychiatry in medical schools, more money appropriated for 
research on mental diseases, and a belated but welcome influx into this research 
area of highly qualified scientists representing such fields as chemistry, physiology, 
and pharmacology. There is reason to believe that this renaissance holds much 
promise for future progress in this difficult area. Although it is too early to detect 
any particular trend of research which appears promising, several claims have been 
advanced which are both stimulating and provocative. A brief examination of 
these claims may be helpful in assessing the current status of biologic research 
in schizophrenia. 

Low erythrocyte glutathione (GSH) levels in schizophrenic patients have 
been stated to be a consistent finding. However, the factual basis for these 
assertions is not compelling. In 1953, Henneman, Altschule, and Goncz! sum- 
marized the pertinent literature as follows: ‘‘The mean GSH index in psychotic 
patients (schizophrenia, manic-depressive psychosis, and involutional melan- 
cholia) ranges from 25 to 35 mg. per 100 cc. packed RBC (standard deviation 6.1) 
and the mean normal GSH index ranges from 63 to 93 mg. per 100 cc. packed RBC 
(standard deviation 11.3) as determined by six groups of investigators during the 
past twenty years.” 'Three of the six studies cited as source material for the 
above GSH? value “were available and were consulted for details. The first 
study reported no measurements of GSH levels.2. The second study? listed GSH 
levels for whole blood only, giving no values for hemoglobin concentration or 
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hematocrit which are necessary for calculating the GSH index. If one assumes 
a normal hematocrit of 45 for these schizophrenic patients, the mean GSH index 
would be 80—a value well within the range of 63 to 93 cited for normal subjects. 
The third reference, an earlier report of Altschule, Siegel, and Henneman‘ did 
not give mean GSH indices for either the normal subjects or the schizophrenic 
patients studied. However, a scatter graph presented in the paper permitted 
an estimate of 52 and 33 for the average GSH indices for the normal subjects 
and schizophrenic patients, respectively. It is not apparent how the ranges for 
GSH indices cited by Henneman, Altschule, and Goncz for normal subjects and 
schizophrenic patients were derived from such source material. 

More recently, two reports from the Tulane group®® have “confirmed” 
the findings of lower than normal GSH indices in schizophrenics. The “confirm- 
atory’’ mean GSH indices are herewith listed without further comment: 12 
controls, 71 (range 54-84); 13 acute schizophrenics, 69 (range 39-85); 11 chronic 
schizophrenics, 65 (range 51-87). In addition, the Tulane group has suggested 
that elevated ceruloplasmin levels which they have reported in schizophrenia 
may be causally related to the low (sic!) GSH index observed. During the past 
two years we* have carried out extensive studies on the GSH index in chronic 
schizophrenic and nonpsychotic control subjects and have found no difference 
between the values of the two groups. Furthermore, we have found no correlation 
between the concentration of plasma ceruloplasmin, as evidenced by plasma 
copper concentration, and the GSH index in a group of subjects consisting of 
normal volunteers, schizophrenic patients, patients with hepatolenticular de- 
generation, and pregnant subjects. 

Recently, there has been a considerable interest in the relationship of levels 
of serum copper and ascorbic acid to plasma oxidase activity. Approximately 
95 per cent of serum copper is bound to a plasma globulin, ceruloplasmin, which 
has been shown to possess oxidase activity under certain in vitro conditions. 
Akerfeldt?:* has devised an in vitro plasma dye oxidation test using N,-N- 
dimethyl-p-phenylenediamine as the substrate. He has shown that, under the 
conditions of this test, the oxidation of the dye is primarily a function of two 


plasma constituents, ascorbic acid and ceruloplasmin. Ascorbic acid inhibits 


the oxidation of the dye, while ceruloplasmin acts as an oxidase. In showing 
that schizophrenic patients had lower serum ascorbic acid and higher cerulo- 
plasmin levels than normal subjects, Akerfeldt confirmed findings of previous 
investigators.*""" In attempting to determine the cause for the low serum as- 
corbic acid levels in schizophrenic patients, Akerfeldt’:” noted that the serum as- 
corbic acid levels did not rise in a normal manner after ascorbic acid loading. He 
therefore concluded that abnormal metabolism was the cause of the low serum 
ascorbic acid levels observed in schizophrenics. Akerfeldt reports his test to be 
abnormal in 84 per cent of schizophrenic patients but in only 10 per cent of normal 


subjects. In order to eliminate the effect of ascorbic acid on the dye oxidation, 


*All work reported from this laboratory was carried out in collaboration with Mrs, V. K. Weise, 
Dr. F. T. Evans, and Mr. R. W. Patrick. 
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Abood, Gibbs, and Gibbs" have modified the p-phenylenediamine dye test of 
Holmberg and Laurell for plasma oxidase activity. These investigators report an 
increased ceruloplasmin activity in the serum of 66 per cent of 252 schizophrenic 
patients, but in only 3 per cent of 101 control subjects. We have carried out both 
the tests of Akerfeldt and the Abood, Gibbs, and Gibbs and have been unable 
to confirm the findings of either of these investigators in regard to the reported 
elevated plasma oxidase activity in schizophrenic patients. In addition, serum 
copper concentrations were not higher in the schizophrenic patients than in the 
control subjects. A similar failure to demonstrate any significant elevation of 
serum copper levels or plasma oxidase activity in schizophrenic patients has been 
reported by Horwitt and associates." We did confirm the finding of significantly 
lower serum ascorbic acid levels in schizophrenic patients. However, it was 
determined that the Vitamin C intake of the patients and the subjects was the 
major determining factor and, in contrast to Akerfeldt’s observation, the re- 
sponsiveness of several schizophrenic patients to acute ascorbic acid loading was 
no different from that observed in control subjects. 

Perhaps one of the most stimulating and provocative hypotheses of the cause 
of schizophrenia was provided by Hoffer, Osmond, and Smythies.” These in- 
vestigators predicted, in 1954, that an oxidation product of adrenalin, adreno- 
chrome, might bear a causal relationship to schizophrenic behavior. Apparent 
support for the hypothesis was provided by Leach and Heath" who demonstrated 
that the in vitro oxidation of adrenalin in sera of schizophrenic patients was 
nearly twice as high as in the sera of nonschizophrenic subjects. The finding 
that the serum ceruloplasmin levels were approximately twice as high in these 
schizophrenics was of added interest in view of the fact that Holmberg and Laurell 
had previously demonstrated that ceruloplasmin is capable of catalyzing the 
oxidation of adrenalin in vitro.!7 Using the technique of Leach and Heath we 
were able to confirm the finding that adrenalin was oxidized more rapidly by 
serum of schizophrenic patients than by serum of nonschizophrenic controls. 
However, in testing the method it became apparent that there was a high cor- 
relation between plasma ascorbic acid and the rate of adrenalin oxidation. By 


appropriate ascorbic acid loading and deprivation studies we were able to show 


that a causal relationship exists between the serum ascorbic acid and the rate of in 
vitro adrenalin oxidation. Angel and associates'* have also noted that ascorbic 
acid inhibits the in vitro serum oxidation of adrenalin and that ascorbic acid 
loading of schizophrenic and nonschizophrenic subjects causes the rate of oxida- 
tion to decrease markedly. 

The adrenochrome hypothesis has received more direct support than that 
seemingly provided by the initial in vitro adrenalin oxidation studies. Hoffer 
and his collaborators!’ have reported that the parenteral administration of 
adrenochrome produces abnormal mental states. Recently, Hoffer and Payza?? 
have reported the presence of adrenochrome in the plasma of normal subjects and 
its elevation in patients with acute schizophrenia. In an attempt to confirm 
these findings Szara, Axelrod, and Perlin®! have studied a group of chronic and 
acute schizophrenic patients (some of whom were actively hallucinating) and 
a group of normal subjects. Using a specific method for the estimation of adreno- 


baie EDITORIAL 369 
chrome in plasma, sensitive to 0.02 micrograms per ml., these investigators were 
unable to obtain evidence for the presence of adrenochrome in the plasma of 
either normal or schizophrenic subjects. 

The possibility of an abnormality in metabolism of aromatic amino acids 
in schizophrenic patients remains a lively topic for speculation. Recently, 
Zeller, Bernsohn, Inskip, and Lauer” have reported that following the administra- 
tion of a loading dose of tryptophan no increase in 5-hydroxyindoleacetic acid 
(HIAA) concentration appears in the urine of schizophrenic patients while in 
the nonpsychotic control group the HIAA concentration rises significantly. 
These findings would imply that under the conditions of the experiment either 
tryptophan is not being converted to serotonin to the same extent in the schizo- 
phrenic as in the normal individual, or that serotonin formed is not being con- 
verted to HIAA to the same degree in schizophrenics as in normals, or that HIAA 
is not being excreted as rapidly in schizophrenic patients as in normal subjects. 
In an attempt to confirm the findings of Zeller and his colleagues, Kopin® studied 
a group of hospitalized, chronic, male schizophrenics and normal, male control 
subjects on two successive days. On one day the test subjects received orange 
juice and on a second day 5 Gm. of L-tryptophan in orange juice. On each day 
urine was collected at 2-hour intervals for 6 hours and then over the next 16 hours 
as a single specimen. In apparent agreement with Zeller’s findings, the normal 
group showed a rise in urinary concentration of HIAA and the schizophrenic 
group did not. However, the total HIAA excretion was not significantly different 
in the two groups. This apparent contradiction was explained by the fact that 
the urine volume was considerably higher in the schizophrenic group than in the 
normal group. Reviewing the test conditions revealed that the schizophrenic 
group has been encouraged to drink fluids to ensure good urine collections while 
no such encouragement had been given to the normal group. Repetition of the 
tryptophan loading on another group of schizophrenics without encouraging 
water intake revealed findings similar to the normal group both in the urinary 
HIAA concentration and in total HIAA excretion. The fact that no difference 
in the pattern of HIAA excretion was noted over the 22-hour period offers no 
evidence to support an abnormality in the 5-hydroxyindole pathway of L- 
tryptophan in schizophrenic patients. 

Certainly one of the most dramatic reports of a biochemical abnormality 
operating in schizophrenia has been the preparation of “‘taraxein’’ from the blood 
of the patients with this disease.* ‘‘Taraxein”’ is an interesting neologism in- 
voking the Greek taraxis to indicate its ability to produce a confusional state or a 
state of disordered mentation. At various times “‘taraxein”’ has been conjectured 
to be either an abnormal ceruloplasmin or ‘‘a difference or defect in the oxidizing 
enzyme system” in plasma.™* The intravenous injection of these preparations 
into nonpsychotic volunteer human subjects is reported to produce a schizo- 


phrenic-like state; its injection into monkeys causes behavioral and subcortical 


electroencephalographic changes which are similar to those observed in schizo- 
phrenic patients.** Robins, Smith, and Lowe*® have carried out experiments 
with preparations of “‘taraxein,’’ similar preparations obtained from nonpsy- 
chotic subjects, and saline. They were unable to demonstrate any reactions of 
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the test subjects to “‘taraxein’’ which were not observed following the injection 
of normal serum preparations or saline. 

What can one conclude from these brief considerations of contemporary 
biologic research in schizophrenia? Certainly we have ample evidence that 
imagination and enthusiasm are not lacking. To the extent to which these quali- 
ties generate ideas and provide the energy to carry out research programs they 
are necessary. To the extent, however, to which imagination and enthusiasm 
serve to confound the separate functions of hypothesis-making and hypothesis- 
testing, they are not useful. At present we need more emphasis on methodology 
and research design, and more concern for the discrepant findings obtained by 
different investigators, as well as those obtained by the same investigators at 
different times. We need fewer claims based on inadequate data; we need more 
studies critically conceived, carried out, and communicated. While this research 
area is admittedly perplexing, some of the current confusion can be dispelled 


by the assertion of a critical, scientific attitude on the part of the investigator. 


RoGER K. McDonatp, M.D. 

Laboratory of Clinical Science 

National Institute of Mental Hea!th 

National Institutes of Health 

United States Department of Health, 
Education, and Welfare 

Bethesda, Md. 
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Book Reviews 


THE PLANNING OF REHABILITATION CENTERS. Papers presented at the Institute on 
Rehabilitation Center Planning, February 25 through March 1, 1957. Obtainable from the 
U.S. Government Printing Office, Washington 25, D. C. Pp. 322, not indexed. Price $1.25. 

This little booklet contains proceedings of the Institute on Rehabilitation Center Planning 

which was held in Chicago February 25 through March 1, 1957, and was sponsored by the United 

States Department of Health, Education, and Welfare under a grant from the Office of Vocational 

Rehabilitation. It consists of the papers given at that meeting and covers, in a comprehensive 

manner, all of the problems involved in planning for rehabilitation centers. The papers are given 

by nationally known people in their fields. It begins with the history and evolution of the re- 
habilitation concept, reviews the international aspects, and gives information about rehabilitation 
centers already set up in the United States and Canada. Other chapters cover such problems as 
the measurement of rehabilitation needs in a community, the evaluation of existing rehabilitation 
resources, how to estimate the potential case-load for a center, how to estimate financial resources 
for support of a center, how to estimate long-range potentials for a center. There is a discussion 
of community interpretation of the role of the center and key professional relationships in the 


community. Such important problems as organization and administration, professional policies, 


sponsorship and community responsibility, special role of the physician in a center, personnel 


recruitment, selection, and retention are discussed. There is a chapter on financial structure and 
budgeting and adaptation of the plant and equipment to potential case-load, financial resources, 
and personnel. At the end of the booklet there is some very helpful information on the Federal 
ind State sources of financial support such as the Hill-Burton Act and amendments. The in- 
tention of the conference and of the publication of the booklet is to have available to those who 
are planning rehabilitation centers, the kind of information which will make it possible for them 


to set up a center which can contribute as much as possible to the community. 


Florence Mahoney 


VORTOGRAPHY ITS APPLICATION IN UROLOGICAL AND SOME OTHER CON- 
DITIONS. By W. Barr Stirling, Ch.M., F.R.C.S. (Ed.), F.R.F.P.S.G., London and Edin- 
burgh, 1957, E. & S. Livingstone Ltd., Williams & Wilkins Co. (exclusive United States 

s). Pp 292; indexed. Price $10.00. 


This monograph is an excellent publication and one which merits real attention. It is a de- 
finitive work written by an expert on the subject of aortography. Beginning with an interesting 
historical resumé, the author presents in turn the surgical anatomy involved, the tools used, the 
choice of anesthetic, and the actual conduct of translumbar aortography. There follow chapters 
on general interpretation of the x-rays involved, pressure factors, and the hazards and compli- 
cations of the procedure. Specific conditions are then presented in detail with short summaries 
of illustrative cases. An entire page is devoted to each x-ray. Reproduction of films is excellent. 
Ten chapters are devoted to specific renal conditions, one to the adrenals, one to other organs, 
and one to intrinsic vascular disease. As a whole, this book should prove valuable to medical 
students, urologists, general surgeons, and radiologists who wish to become familiar with this 
useful aid in diagnosis. 


W. W. Scott 
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THE CEREBRAL CORTEX AND THE INTERNAL ORGANS. By Konstantin M. Bykov, 
M.D. Translated by W. Horsley Gantt, M.D. New York, 1957, Chemical Publishing 
Company. Indexed. Pp. 448. Price $15.00. 


Psychophysiology in Russia is the domain of physiologists who psychologize; in the United 
States, it is mostly the domain of psychologists who physiologize. Besides differences in work 
habits and in interests, scientists from the two countries who work on these problems are separated 
also by basic doctrine. American workers in this field have tended not to form schools. Soviet 
physiologists, on the other hand, are devoted Pavlovians, with an allegiance to his ideas matched 
here only by the unswerving faith of psychoanalysts in the word of Freud. 

In spite of their preoccupation with Pavlovian jargon, the Russians are energetic experi- 
menters, and have introduced novel, imaginative, and fruitful techniques into psychophysiology. 
In this book by one of the most influential and productive of the neo-Pavlovians, those of us who 
are unfamiliar with the Russian literature can become acquainted with the contributions of these 
workers. 

Bykov’s book is mainly a summary of many years of study of the relationship between be- 
havioral events and the physiologic processes that are generally labeled automatic, involuntary, 
regulatory, and so on. Since, as a Pavlovian, he takes behavior to be an index of the activity of 
the cerebral cortex, he refers to connections within the cortex or to cortical activity when he is 
actually measuring or observing something else. This can be ignored when we look at the fasci- 
nating data he presents. Using standard Pavlovian conditioning procedures, Bykov has obtained 
evidence that many of the functions commonly thought to be immune to change by “‘learning”’ 
can be modified by such means. Among the processes that Bykov and his co-workers claim to 
have modified by conditioning are diuresis, biliary secretion, vasodilation and vasoconstriction, 
splenic contraction, metabolic rate, thermoregulation, and tissue permeability. He also presents 
evidence showing that stimulation of interoceptors can be used as a conditioned stimulus. 


One disturbing problem arises out of these data: how specific are these conditioned intero- 


ceptive reflexes? Are they a direct function of the conditioned stimulus or merely one facet of 
widespread activity? Some, like conditioned diuresis, in which the unconditioned stimulus is 
water pumped into the stomach, seem outwardly specific. Others, such as alterations in the 
electrocardiogram, seem a good deal less so. Still others, such as leg-lifting in dogs who have had 


their bladders removed and ureters externalized, are probably under endocrine control rather 


than, as Bykov states, stimulus control. 

These modifications, if we accept the data presented, have enormous implications for medi- 
cine. The sensation of ‘‘feeling bad,’’ according to Bykov, quite likely is due to interoceptive 
stimuli of various kinds. If, as Bykov claims, these can become conditioned to environmental 
events, one can easily see why “‘feeling bad’’ should be the most widespread chronic disease. 


Bernard Weiss 


SEROLOGICAL REACTIONS OF RHEUMATOID ARTHRITIS. Summary of First Con- 
ference. Edited by R. W. Lamont-Havers, M.D. Issued by the Medical and Scientific 
Committee, Arthritis and Rheumatism Foundation. Not indexed. Pp. 99. 


In the past ten years the serological reactions of rheumatoid arthritis have been intensively 
studied. Advance in factual knowledge has been attended by a good deal of confusion, and in 
January, 1957, a conference was held with the object of giving its participants, prominent investi- 
gators in the field, an opportunity for the personal interchange of ideas. This paper-covered 
booklet is a summary of the proceedings, and should be read by anyone directly interested in the 
subject. For the general physician, however, its value is impaired by a rather disjointed pres- 
entation, and there is perhaps too much technical detail for his purposes. Many of the diagrams 


are poor. 
Thomas Scott 
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MANUAL OF NUTRITION. Printed in Great Britain, Philosophical Library, Inc. Pp. 66, 


appendix. Price $3.50. 


This Manual of Nutrition has been prepared by the members of the Scientific Adviser’s 
Division (Food ) of the Ministry of Agriculture, Fisheries, and Food of Great Britain. The manual 
was originally published to furnish information for catering officers who had a knowledge of cook- 
ing and catering, but whe required a knowledge of nutrition. While complex information is pre- 
sented in simple form, the manual could only be used as a text by an instructor who has studied 
the science of nutrition. The book is divided into four parts with questions at the end of each 
part for use by the instructor. 

lhe first section discusses carbohydrates, fats, and proteins and the calorie requirements of 
the individual doing various kinds of physical labor. The authors have condensed a complicated 
subject to simple terms. One wonders, however, if the smattering of statistics will be of much use 
to the catering officer. 

Part I] of the manual deals with the minerals and vitamins. The role of these nutrients in 
maintaining health is presented concisely and lucidly. It would seem that one vitamin table 
listing the more common foods and their vitamin content would be of more use than the scattered 
listing of foods after the discussion of each vitamin. The table in the appendix is certainly not 
as comprehensive as is desirable. 

Part III of the manual concerns the digestion of foods and absorption of nutrients. This 
includes the Recommended Nutritional Allowances of the British Medical Association, 1950. 
Physicians and Nutritionists in this country will find these extremely interesting as they vary 
considerably from those recommended in the United States. 

Part IV gives instructions for cooking food in the proper way to preserve nutrients. In- 
structions for planning meals for adults, young children, school children, and bedridden patients 
are included. In some instances the questions at the end of each section seem irrelevant, e.g., 
“Why is fish and chips such an excellent combination?”’ 

This book will certainly find a place as a reference for British physicians. However, since 
all the tables of food composition concern food grown on British soil they will have no application 
in the United States. Individuals desiring to put scientific information in a simple form would 
do well to consult this manual. 

Janette C. Carlsen 


ANIMAL BEHAVIOR. By John Paul Scott, Chicago, 1958, University of Chicago Press, 

Pp. 281; indexed. Price $5.00. 

There has long been a need for a book of this type and caliber, and Dr. Scott has done an 
excellent job of giving us one. He skillfully combines his broad knowledge of physiology, genetics, 
and psychology into a logical theoretical framework. His clear writing and informal style make 
this book useful both for a text and for more casual reading. The bibliography is comprehensive 


and provides ample additional reference material for each section. The excellence of the illustra- 
tions deserves special mention, and many are original sketches done by his daughter, Vivian Scott. 

The various examples of animal behavior described in the text are fascinating to the uniniti- 
ated, and the author makes good use of his interesting work with dogs at the Jackson Memorial 


Laboratory. 

The behavioral classifications are those used in the studies conducted at that laboratory. 
They are well defined and workable. The gamut of animal activities is well covered with the pos- 
sible exception of sleeping behavior which seems to the reviewer to have implications in the study 
of social organization, learning, etc. 

Dr. Scott’s observations on the relationship between behavior and evolution are particularly 
interesting. He concludes that the social behavior of a species may be a more important determi- 
nant of its evolutionary development than any other single factor. 

The author has a healthy respect for what is not known concerning his subject matter and is 


capable of drumming up a good deal of enthusiasm for further study in this broad field. 


Ann Bartlett Weiss 
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THE NEUROSES AND THEIR TREATMENT. Edited by Edward Podolsky in collaboration 
with Siegfried Fischer, M.D., Montague Ullman, M.D., Frank C. Metzger, M.D., Max M. 
Stern, M.D., Henry H. Brewster, M.D., Paul Chodoff, M.D., and L.J. Meduna, M.D., New 
York, 1957, Philosophical Library, Inc. Pp. 555. Price $10.00. 


Thirty-seven papers have been culled from some 15 journals of generally recent date and 
collected here with the comment that the ‘‘diagnosis, management and treatment (of the neuroses) 
are of the utmost importance to every physician in active practice.’’ It is unlikely that this col- 
lection will be of much help to physicians in these important matters. 

Many of the papers may have been suitable in their original context, but no pattern or cri- 
teria for their present selection are apparent except that, as also stated in the brief foreword, they 
are ‘by eminent authorities in the field on all phases of the neurosis.”’ 

Eclecticism is extreme. Lydia Dawes reports at length on the psychoanalysis of a girl with 
“‘orand hysteria’ (three years: ‘‘about 600 hours”’);and Dr. Frank Ayd, Jr., evaluates Grantham 
Lobotomy (30 neurotic or psychotic patients; ‘‘18 markedly improved’’). Dr. René Spitz rapidly 
sketches conclusions from his psychoanalytically based work with infants in two articles, and 
Dr. L. J. Meduna contributes two on the carbon dioxide treatment. Several authors record 
favorable impressions of various tranquillizers, and Dr. Henry Brewster studies the sufferings of 
6 of his patients during his vacation. A brief lyrical piece on anxiety comes from the senior editor, 
and each of the other collaborating editors is represented. How personalities relate to ‘‘being”’ 
is considered by Dr. Bernard Zuger, and this is followed by a practical discussion of the uses of 
sedatives by Dr. Robert Arnot. And so on. 

The variation in quality is also extreme. Precious few studies reflect the careful thought, 
planning, work, and useful results of ‘‘Evaluation of Psychotherapy”’ by Miles, Barrabee, and 
Finesinger. Robins and O’Neal have attempted a similarly careful evaluation of childhood 
“‘hysteria.”’ There is a humane and felicitous formulation by Dr. Harley Shands on the ‘‘Process 
of Recovery” in people who discover they have cancer. Dr. Paul Chodoff’s remarks on the perils 
of ‘‘Reassurance’’ would be illuminating to many physicians. 

Obsessiveness has been avoided in the preparation of this work that has more than its share 
of misprints. The papers have been stripped of their bibliographies and dates of publication, no 
index has been provided, and the source of two of the papers is not given, while credit is acknowl- 
edged for one paper that does not appear. 

In its range of viewpoints and of quality, the book probably gives a fair sampling of recent 
psychiatric literature. But it is unclear what value such sampling has or for what audience it is 
intended. Psychiatrists would likely make quite different selections and, in any case, would find 
the absence of bibliography and index a severe drawback. Other specialists and practitioners 
would find only a few of these papers of interest or benefit. Students and residents would do better 
with more selective and organized texts, plus the journals themselves. 


John O. Neustadt 


THE DYNAMICS OF ANXIETY AND HYSTERIA. By J. J. Eysenck, Ph.D. New York, 
1957, Frederick A. Praeger. Pp. 311, indexed. Price $5.00. 


Eysenck is a strange and fascinating fellow. He is certainly one of our foremost polemicists, 
writing clearly and frequently in defense of, or attack upon, psychologic or psychiatric theories. 
It is impossible to avoid Eysenck; the question is: How does one deal with him? That he is 
bright is obvious. That many of his notions are eminently reasonable is also clear. But there 
are problems. The Eysenckian Gestalt seems too good in its predictive ability—experiments 
almost invariably come out as expected by Eysenck, even when he is dealing with such over- 
simplified parameters as “‘depressant’’ and “‘stimulant’’ drugs (whatever such global definitions 
mean). It is disturbing, for example, to see Eysenck quote the ‘‘confirmation”’ by Shagass of 
Eysenck’s theories when Eysenck and other workers have failed to reproduce Shagass’ data! 
The net result of the total presentation is to produce a feeling of admiration for the author's in- 
dustry and imagination mixed with a sort of intuitive distrust of the reproducibility of the data. 
It is difficult to be more precise than this, or more genial. 
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As incidental points, it might be mentioned that the figures are often poorly labeled and 
impossible to interpret. There is also quoted on page two what must be the longest word in the 
English language (antifloccinaucinihilipilificationistically). In a recent talk with Professor Ey- 
senck, the reviewer learned that the word is taken from an obscure play several centuries old, 
means ‘‘antihypercritical,’’ and was inserted as a private joke for the benefit of the author. Psy- 
chologists and psychiatrists ought to read this book, even if only to be enraged. 


Louis Lasagna 


GROW UP—BUT DON’T GROW OLD. BE YOUR SEX AGE! By Marjorie Barstow 


Greenbie, Harrisburg, Pa., 1958, The Stackpole Co. Pp 211; not Indexed. Price $4.75. 


Mrs. Greenbie is obviously attempting to share with her readers her own formula for a suc- 
cessful and satisfying life. She has chosen for her audience that group of society whose standards 
for success and whose capacities for achievement approximate her own. To them she says, in 
essence: Although the going may be fraught with difficulties, make the most of your potentialities, 
and nice things are bound to happen to you. 

The foundation for physical well-being, the author says, is a combination of good personal 
hygiene and the attainment of emotional maturity. Toward achieving personal hygiene, Mrs. 
Greenbie advises habits of good grooming and moderation in eating, smoking, and drinking. 
Toward achieving emotional maturity, she recommends constant intellectual improvement, 
self-sought social activities, diligent application to a useful life pursuit, and stoic acceptance of 
reality situations which interfere with individual ambitions. Unfortunately, Mrs. Greenbie does 
not indicate where one can obtain possession of the inner strength which is the prerequisite for 
such a vigorous program, nor does she provide the key for objective self-analytic appraisal. 

lo the individual quest for sexual gratification, Mrs. Greenbie turns appropriate attention, 
and in her presentation performs a real service. With tact and understanding she unfolds her 
views, laying bare the conflict between individual needs and social mores. Particularly at a time 
when popular literature expresses such concern over increasing sexual promiscuity of young people, 
it is helpful to find someone who can face the subject squarely and place it in proper perspective. 
To the confused, Mrs. Greenbie offers reassurance and advice; to the assured she offers support. 

The book is recommended, particularly for young people and for parents of young people. 
lo them, especially, Mrs. Greenbie sends a worth-while message. 

Anita Gilbert 


REHABILITATION OF THE CARDIOVASCULAR PATIENT. By Paul Dudley White, 
M.D., Howard A. Rusk, M.D., Philip R. Lee, M.D., and Bryan Williams, M.D., New York, 
1958, McGraw-Hill. Pp. 176; indexed. Price $7.00. 


Nearly 10,000,000 Americans are suffering from diseases of the heart and circulation and 
about 2,000,000 are victims of cerebral vascular disease. It is impossible to estimate what pro- 
portion of these patients are living at the summit of their capacities. This book is a summary of 
the methods used to insure full development of the patient’s functional efficiency. 

The first section on cerebral vascular disease is well illustrated and sets forth the methods 
used at the Institute of Physical Medicine and Rehabilitation at New York University—Bellevue 
Medical Center 

The section on rehabilitation of patients with cardiac diseases is practical and down to earth. 
In evaluating the patient, the physician can usually obtain all necessary information without the 
use of psychologists, social workers, vocational counselors, or special tests of functional capacity. 
Suggestions as to how this information may be collected and applied are clearly presented. Both 
sections are sufficiently detailed to be of use where comprehensive rehabilitation services are used. 
Yet the methods described are simple enough to be adaptable to situations where only the family 
may be available to carry through the rehabilitation program. 

The authors have succeeded in presenting in a brief and lucid manner their wide experience in 


this important field. 
Douglas Carroll, M.D. 


